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Glenn F. Dodson, Executive Administrator 
Santa Clara Valley Water Conservation District 
15420 Almaden Road 
San Jose, California 

Dear Mr. Dodson: 

Enclosed herewith is the response to your September 27, 1961 letter to Dean Sullivan, relative 
to the comparison of five different projects of water importation to this County; each serving 
in combination with an ultimate Hetch Hetchy service of 115,000, 40,000 and 27,000 acre 
feet, respectively. The five projects are: 

1. Interim South Bay Aqueduct, plus South Bay Aqueduct. 

2. South Bay Aqueauct exclusively. 

3. South Bay Aqueduct in 1964, plus Pacheco Aqueduct (Federal Project) in 1970. 

4. Interim Pacheco Project in 1963, converted to completed Federal Project in 1970. 

5. Federal Project alone, starting in 1970. 

The comparison of these projects was used in presentation to the Santa Clara Valley Water Con¬ 
servation District Board of Directors on the afternoon of October 10, 1961, and the Santa Clara 
County Water Commission on the afternoon of October 11, 1961. It is believed that the infor¬ 
mation is very useful in studying the alternatives, in that it covers a scope of project alternates 
in combination with a scope of schedules. 

The information presented includes: 

1. A statement of assumptions. 

2. Project cost curves for each of the 15 alternates. 

3. Cutouts of the cost curves arranged for purposes of analysis. 

4. Instructions in using the cutouts for analysis. 

5. A cost summary sheet. 

6. Pertinent observations. 

We consider that answering this letter has been part of our basic assignment from the Tri County 
Water Authority to compare the projects. Extra copies of the reply are submitted in accordance 
with your request of October 11, 1961. 


Yours very truly, 

CREEGAN AND D'ANGELO 





ASSUMPTIONS 


The cost curves which follow compare the fifteen projects on the basis of total annual cost, 
from now to the year 2020, for the construction, maintenance and operation of facilities to 
their respective termini. 

TERMINI 

Hetch Hetchy 
Meters in service area. 

Pacheco Aqueduct 

Foot of Anderson Dam, at Elevation 420. included is a terminal pump station which is 
estimated to lift 50% of the Pacheco Aqueduct imported water either into Calero or 
Anderson Dams. When providing service to the Hetch Hetchy area Pacheco Aqueduct 
water is assumed pumped to 590 to be on an equivalent basis with South Bay Aqueduct. 

South Bay Aqueduct 

Near Airpoint Reservoir, at Elevation 470. The costs of Airpoint Reservoir are not 
included. 

NOTE: In making these assumptions no costs are included for internal distribution 
within the service area. These costs are not included because to include 
them would open the study to a new labyrinth of alternates. It was judged 
that under any scheme and schedule of importation that the proper ultimate 
development of the internal distribution system would be essentially the 
same as under any alternate scheme. For this reason, so as to compare 
projects on the bases of their differences, the internal distribution costs 
are left out. 

QUANTITY OF WATER IMPORTED 

The top curve on each of the fifteen cost sheets shows the schedule of water importation. 
The top line of that curve is the Bureau of Reclamation's estimate for the total supplemental 
water demand in the North Santa Clara service area. The lines below the top line indicate 
the assumed amounts of water brought in from the three respective aqueducts so as to make 
up the total requirements. In those projects which assume 115,000 AF of Hetch Hetchy 
service in 2020, the ordinates between the top two lines represent the City of San Francisco 
forecast. 

SERVICE AREA 

The service area considered is del ineated in the Interim Pacheco Project Report, Plate I, 
as Zones 1 and 2. These zones include the valley land in North Santa Clara County from 
Morgan Hill to Milpitas, including the City of Palo Alto. The Hetch Hetchy service 
area referred to as Zone 1 in the Interim Pacheco Report is that part of the total service 
area taking in the Bay front cities from Milpitas to Palo Alto. 

TREATMENT COSTS 

Treatment costs are presented only for that portion of the water presumed served by either 
the South Bay Aqueduct or the Pacheco Aqueduct to the Hetch Hetchy service area. 



TREATMENT COSTS (Continued) 


ASSUMPTIONS 


Treatment costs are thus included only for those alternates which assume restricted 
development of the San Francisco service. The tables which follow show the assumed 
treatment costs. These tables are supported in Appendix A and are based on an assumed 
schedule of construction of treatment plants. Construction costs and maintenance and 
operation costs are based on current estimates, increased as appropriate to account for 
cost escalation. Data for costs of treating water were received from the Santa Clara 
County Flood Control and Water Conservation District. 



H ETCH Y H ETCHY LIMITED TO A MAXIMUM OF 27,000 AFAr 

Year 

Q. Treated 
(A.F.) 

Maintenance 
& Operation 
(VA.F.)_ 

Principal 
& Interest 

In $1000 

Remarks 

1970 

1974 

8,000 

10.00 

172 

Initial 10 million gal/d ay plant. 
Cost $3.4 Million. 

1975 

9,000 

9.64 

172 ' 


1980 

17,000 

7.35 

172 


1981 

19,006 

7.00 

172 

1984- 10 million gal/day plant 

1985 

23,000 

6.50 

329 

addition.Cost $3.1 Million. 

1990 

30,000 

5.79 

329 


1994 

36,000 

5.38 

329 

1998 - 10 million gal/day plant 
addition. Cost $4.11 Million. 

2000 

46,000 

4.84 

535 

2002 

51,000 

4.65 

535 


2003 

53,000 

4.60 

535 


2004 

55,000 

4.52 

535 

2008 - 10 million gal/day plant 

2009 

66,000 

4.20 

779 

addition. Cost $4.83 Million. 

2010 

69,000 

4.12 

779 


2013 

74,000 

4.00 

779 

End repayment period. Initial 

2014 

77,000 

3.92 

607 

plant. 

2020 

88,000 

3.72 

607 



Average Treatment Cost $/A.F. 

= $14.90 



I 



ASSUMPTIONS 


TREATMENT COSTS (Continued) 

HETCH HETCHY LIMITED TO A MAXIMUM OF 40,000 AF/YR 


Year 

Q. Treated 
(A.F.) 

Maintenance 
& Operation 
($/A.F.) 

Principal 
& Interest 
in $1000 

1980 

4,000 

15.00 

203 

1981 

5,500 

12.00 

203 

1989 

14,000 

7,95 

203 

1990 

17,000 

7.35 

203 

1997 

29,000 

5.80 

392 

2000 

33,000 

5.58' 

392 

2002 

38,000 

5.26 

392 

2003 

40,000 

5.14 

392 

2004 

42,000 

5.02 

392 

2005 

45,000 

4.90 

626 

2006 

47,000 

4.82 

626 

2009 

53,000 

4.60 

626 

2010 

56,000 

4.50 

626 

2018 

70,000 

4.10 

892 

2019 

72,000 

4.05 

892 

2020 

75,000 

3.95 

689 


Average Treatment Cost $/A.F. * 

$17.00 

WATER COST 




Hetch Hetchy (At meter on 

Hetch Hetchy Aqueduct) 


Immediate future through 1970 

1971 through 1978 

After 1978 

$64/AF 

61/AF 

51.50/AF 


Remarks 


Initial 10 million gal/day plant 
Cost $4.02 Million 


1993 - 10 million gal/day plant 
addition. Cost $3.75 Million 


2005 - 10 million gal/day plant 
addition. Cost $4.62 Million 


2014 - 10 million gal/day plant 
addition. Cost $5.26 Million 


These figures are based on remarks by Robert C. Kirkwood, Manager of Utilities, City 
of San Francisco, made before the Santa Clara Water Commission on May 17, 1961. 

In those plans where it is proposed to limit the Hetch Hetchy supply to less than 115,000 
AF/year in 2020, the cost of Hetch Hetchy water is based on the wafer rate in effect 
when the limit of Hetch Hetchy supply Is reached. 


South Bay Aqueduct 

From Central Valley Project at Delta Mendota Canal 
fate set by USBR) - 1964-1966 

Agricultural use $ 3.50/AF 

M&l use ' $10.00/AF 



ASSUMPTIONS 


WATER COST (Continued) 

South Bay Aqueduct (continued) 

From Delta Water Project at Delta (estimated by 
State Dept. Water Resources) 

1967-1969 $ 3.50/AF 

1970- July 1, 1981 4.68/AF 

After July 1, 1981 6.30/AF 


Pacheco Pass 

From Central Valley Project at Delta Mendota Canal 
(rate set by USBR) - 1963-1966 

Agricultural use $ 3.50/AF 

M&l use S10.00/AF 


From San Luis Project at San Luis Forebay 

After 1966. This rate has not yet been established. For cost curves same 
rate as present rate for Central Valley Project was used. (See notes on 
"Considering the Cost Comparison Sheet"). 


CAPITAL COST 

South Bay Aqueduct 

SBA - Interim Project $12,900,000 (cost estimate by Creegan 

and D'Angelo 

SBA - to 88,000 AF capacity $19,413,000 (cost estimate of Santa Clara 

County share of total cost by 
State Department of Water 
Resources. 

SBA - Over 88,000 AF capacity. The costs of a second and third South Bay 
Aqueduct project to provide additional 88,000 AF/yr increments of capacity 
were based on duplication of Santa Clara County's share of the initial 88,000 
AF/yr capacity system ($19,413,000). It was assumed that the possible savings 
in constructing a parallel system would be offset by the possibility that Santa 
Clara County vo uld have to construct the parallel aqueduct without the aid 
of Alameda and Contra Costa Counties. Current costs were escalated at the 
rate of 3% per year (beginning in 1970) to the year of construction. 


Pacheco Pass 

Interim Project & Final Project 

Interim cost $ 20 , 600,000 

Cost of additions in 1970 

by USBR $ 23 , 700,000 

North Santa Clara share of 

additions $ 9,021,000 (Hetch Hetchy to 115,000 AF/yr) 

$10,951,000 (Hetch Hetchy to 40,000 AF/yr) 

$11,651,000 (Hetch Hetchy to 27,000 AF/yr) 
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ASSUMPTIONS 


CAPITAL COST (Continued) 

Federal Project alone, starting in 1970 $41,700,000 

The share of Pacheco Aqueduct (either Interim or Federal Project) which would be 
repaid by Santa Clara County and by other areas served by the Pacheco Aqueduct 
was apportioned on the basis of the total water to be supplied by Pacheco Aqueduct 
to these areas between 1970 and 2020 (total use of Pacheco Aqueduct by South Santa 
Clara, San Benito, and Watsonville after 1970 is 4,340,000 A.F.) 

REPAYMENT 

Repayment of capital costs is based on equal annual payments over a period of 40 years 
The following interest rates were used: 

For State and locally finaned projects 4% 

For Federal Project 

Agricultural Use 0% 

Municipal & Industrial Use 2-1/2% 

NOTE: Agricultural use to North Santa Clara 

after 1970 is 1,130,000 A.F. 

The allocation of the Federal project costs between agricultural users and municipal 
and industrial users was based on the total water requirements to be supplied for these 
uses by the Pacheco Aqueduct between 1970 and 2020. It was further assumed that all 
water imported by Hetch Hetchy and the South Bay Aqueduct would meet municipal 
and industrial demands exclusively. 

It was further assumed, in considering the Interim Pacheco Project, that the cost 
advanced for interim construction by local interests would be applied to the municipal 
and industrial use portion of the Federal project cost. 

MAINTENANCE AND OPERATION 

Power required for pumping was computed on the basis of a pumping plant having an 
80% efficiency. 

Power charges were assumed at: 

$0.004/KWH for USBR Power 

(applicable to Pacheco Projects at all times, and to South Bay 
Aqueduct between 1964 and 1968) 

$0.008/KWH for State Power 

(applicable to Sooth Bay Aqueduct after 1968) 

Annual maintenance charges were computed on the basis of the following: 

Pumping station maintenance and replacement 

2.2% of capital cost of pumping station 

Pumping station manpower 

$60,000 for one pumping station 
$90,000 for two or more pumping stations. 



ASSUMPTIONS 


MAINTENANCE AND OPERATION (Continued) 


Pipeline maintenance 
Canal maintenance 
Tunnel 
Reservoir 


0.25% of capital 
0.60% of capital 
0.05% of capital 
0.25% of capital 


cost of pipeline 
cost of canal 
cost of tunnel 
cost of reservoir 


Maintenance charges were apportioned between Santa Clara County and other users, 
on the basis of the total water to be supplied between the years 1970 and 2020. 




ANNUAL COST SUPPLEMENTAL WATER REQUIREMENT 

IN MILLIONS OF DOLLARS IN 1000 A.F. 


TOTAL SUPPLEMENTAL 
WATER REQUIRED 

U 


■JTALIZZIZIimi FROM HETCH HETCHY ZI =t ~ = 
---1- MAX. IMPORT 115,000 AF/YRj 

FROM SOUTHBAY AQUEDUCT " t~ 1 -^ 
^ MAX: IMPORT 170,000 AF/YR - 

I I 4 I I 


FROM INTERIM S.B.A.-I-^ 

MAX. IMPORT 88,000 AFAR 


WATER NOT AVAILABLE 
FOR THIS DEMAND 



SANTA CLARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


INTERIM SOUTH BAY AQUEDUCT, SOUTH BAY AQUEDUCT 1 AW,ovto 
AND 115,000 AFAR MAXIMUM FROM HETCH HETCHY ■ 

S 
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SANTA OARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


SOUTH BAY AQUEDUCT 

AND 40*000 AF/YR MAXIMUM FROM HETCH HETCHY 


JBMB_ 

JMS 


None 


Sheet 
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ANNUAL COST SUPPLEMENTAL WATER REQUIREMENT 

IN MILLIONS OF DOLLARS IN 1000 A.F. 



SANTA CLARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


ANNUAL COST 
SOUTH BAY AQUEDUCT 

AND 27,000 AF/YR MAXIMUM FROM HETCH HETCHY 


Sheet © of 
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DRAWING N' 


A 6 






























































































OST SUPPLEMENTAL WATER REQUIREMENT 

DOLLARS IN 1000 A.F. 



SANTA CLARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


ANNUAL COST 
PACHECO AQUEDUCT 

AND 27,000 AFAR MAXIMUM FROM HETCH HETCHY 


CREEGAN AND D'ANGELO 1046 STREET SAN JOSE - California 


drawing no 


CIVIL ENGINEERS 


SARATOGA. CALIFORNIA 


61-41-10 





















































































OST SUPPLEMENTAL WATER REQUIREMENT 

DOLLARS IN 1000 A.F. 











































































































ANNUAL COST SUPPLEMENTAL WATER REQUIREMENT 

IN MILLIONS OF DOLLARS IN 1000 A.F. 



































































































SANTA OARA-AIAMBDA-SAN IIN!t6 WATER AUTHORITY 


















































































ANNUAL COST . SUPPLEMENTAL WATER REQUIREMENT 

IN MILLIONS OF DOLLARS IN 1000 A.F. 



SANTA CLARA-ALAMEDA-SAW BENITO WATER AUTHORITY 


ANNUAL COST 

INTERIM PACHECO AQUEDUCT, PACHECO AQUEDUCT 
AND 115,000 AF/YR MAXIMUM FROM HETCH HETCHY 


CREEGAN AND D'ANGELO 
CIVIL ENGINEERS 
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ANNUAL COST SUPPLEMENTAL WATER REQUIREMENT 

IN MILLIONS OF DOLLARS IN 1000 A.F. 



SANTA CLARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


ANNUAL COST 

INTERIM PACHECO AQUEDUCT, PACHECO AQUEDUCT 
AND 40,000 AF/YR MAXIMUM FROM HETCH HETCHY 


RMD 


CHECKED BY: 


None 
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ANNUAL COST SUPPLEMENTAL WATER REQUIREMENT 

IN MILLIONS OF DOLLARS IN 1000 A.F. 



SANTA CLARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


ANNUAL COST 

SOUTH BAY AQUEDUCT, PACHECO AQUEDUCT 
AND 40,000 AF/YR MAXIMUM FROM HETCH HETCHY 


R M P 
" JMS 


APPROVED 13 Y 
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OST SUPPLEMENTAL WATER REQUIREMENT 

DOLLARS IN 1000 A.F. 



SANTA CLARA-ALAMEDA-SAN BENITO WATER AUTHORITY 


ANNUAL COST 


SOUTH BAY AQUEDUCT, PACHECO AQUEDUCT 
AND 27,000 AF/YR MAXIMUM FROM HETCH HETCHY 


.RMD_I 


CHECKED OV; 


APPROVED BY: 


Sheet 


None 
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;OST SUPPLEMENTAL WATER REQUIREMENT 

DOLLARS IN 1000 A.F. 



SOUTH BAY AQUEDUCT, PACHECO AQUEDUCT 
AND 115,000 AF/YR MAXIMUM FROM HETCH HETC 
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INSTRUCTIONS IN THE USE OF THE CUTOUT PACKETS 


Observe that the cost curves have been cut out and assembled In three packets, labeled A, Bj 
and C. The 'A 1 packet compares the five alternate projects on the basis of the Hetch Hetchy 
service being permitted to expand to ) 15,000 acre feet per year, which is the City of San 
Francisco projection for the year 2020. The 'B' packet compares the five alternate projects 
on the basis of the Hetch Hetchy being permitted to expand to 40,000 acre feet per year, whibh 
is the City of San Francisco projection for the year 1980. The 'C packet compares the five al 
ternate projects on the basis of the Hetch Hetcny service being permitted to expand to 27,000| 
acre feet per year, which is the City of San Francisco projection for the year 1970. 


In each packet is a white, green, pink, yellow, and blue cutout. These cutouts are for the 
following projects, respectively: 


White: Interim South Bay Aqueduct, plus South Bay Aqueduct. 

Green: South Bay Aqueduct exclusively. 

Pink: South Bay Aqueduct in 1964, plus Pacheco Aqueduct (Federal 

Project) in 1970. 

Yellow: Interim Pacheco Project in 1963, converted to completed Federal 

Project in 1970. 

Blue: Federal Project alone, starting in 1970. 


It will be noticed in observing packets 'A 1 , 'B', and *C* that the white project is the worst frpm 
the standpoint of costs in all cases. For this reason you are invited to fold the white sheet 
down in each packet and no longer consider it. 


It will be noticed that in each of the three pockets, the blue sheet shows the best project from 
the standpoint of total cost. You are invited to fold down this sheet also, however, because | 
it is not practical in that it does not furnish water until 1970. 


Three sheets remain; the green, thepinl^ and the yellow, and the analysis begins to come into 
focus. Consider in each packet the standing of tne green project. Of the three projects remain¬ 
ing under consideration, this is the least desirable from the standpoint of cost. It is also unde¬ 
sirable from the standpoint of function because it neither provides service to South County, nor 
to our southern neighbors and fellow members of the Tri County Water Authority. For these 
reasons you are invited to fold down the green sheet and exclude it from further consideration. 


The two projects which then remain for consideration are the pink and the yellow. These are 
the two projects which have recently been the focus of principal concern. It will be observed 
that in all cases the yellow project is superior to the pink on the basis of total project costs 
alone. This is not the full story, however, and you are referred next to the Cost Comparison 
Sheet. 


OFFICE COPY 

PROPERTY OF SA.N1 A CLARA 
COUNTY FLOOD CONTROL AND 
C WATER DISTRICT 

DO NOT REMOVE FROM OFFICE 



CONSIDERING THE COST COMPARISON SHEET 


On the Cost Comparison Sheet, all five projects are shown for each respective schedule of 
importation from Hetch Hetchv. The white, green and blue projects have been shaded out 
since these are not considered further. Your attention is directed to the figures relating to 
the pink and the yellow projects. 

The top table on the Cost Comparison Sheet shows the total cost of the projects to the year 
2020. It will be noted in each of these that the Interim plus Pacheco (yellow project) is 
less than the combination South Bay Aqueduct - Federal Pacheco, by an amount approximating 
$20 to $21 million. This amount, incidentally, is roughly equal to the cost of the South Bay 
Aqueduct Project, without interest. It should be realized that in preparing the cost curves for 
the yellow project, the cost of water at the Delta Mendota Canal is taken at today's costs. 

The Bureau of Reclamation has indicated these costs will prevail until 1966, but has not 
ventured to propose what they will be after the completion of the San Luis Project. It is 
anticipated that they may go up from between $1.00 and $3.00. Such a rise in the purchase 
price of the water will materially decrease the difference between the respective yellow and 
red projects. The yellow curves also anticipate the exclusive use of Federal power. It is 
anticipated that between 1963 and 1970 for at least part of the time power must be drawn 
from the PG & E. Were PG & E rates to maintain until 1970 the differential between the 
yellow and the pink projects would reduce by almost $5 million. It will also be observed 
that even with the reductions in the differential between projects, the pink project for the 
27,000 acre foot Hetch Hetchv schedule is roughly equal to the yellow project under the 
40,000 acre foot schedule ana is superior to the yellow project under the 115,000 acre foot 
schedule. 

The center table on the cost comparison sheet shows the total water yield of each of the al¬ 
ternate projects until the year 2020, expressed in millions of acre feet, based on the demand 
assumptions. 

The bottom table shows average cost per acre foot for each of the projects. This table is merely 
a division of the center table into the top table. 



COST COMPARISON SHEET 


1 

— ___ — _ 

-TStaTFroiecT Costs to 2020 A TUT-1 

(all figures in millions of dollars) ] 

LIMIT OF HETCH-HETCHY SUPPLY 

115,000 A.F./Yr I 40,000 A .F ./\r. 

27,000 A.F./Yr 


Swwfr -' 419.4 — V .1 


SBA/Moae;;’371,6;'' A; tM&d 

• 389. 4-’- 


SBA h Pacheco • 342.2 

333.5 

312.3 

Interim Pocheco *• Pocheco 322.4 

312.7 

290.9 

Pa^ieeo 



fomzJMQ.*/ .v. 


W=» White 
G* Green 
R* Red 
Y-Yellow 

B * Blue 


’ 

Total Project Yields by 2020 A.D. 

(all figures in millions of A.F.) 

LIMIT OF HETCH-HETCHY SUPPLY 

115,000 A.F.Ar 

40,000 A.F.Ar ! 27,000 A.F.Ar ! 






MBUMTBftWfceaUlf 

SBA *• Pacheco 

9.702 

9.702 

9.702 

Interim Facheeo >■ Pacheco 

9.85 

9.85 

9.85 


$|361 - 'l * 

^V^syVfH' 5 * • ■ ^ . 

«&Av, ; iV;* A/V r ** T'AmO f ! '*• 




$/A.F., Average to 2020 A.D. 

LIMITS OF HETCH-HETCHY SUPPLY 

115,000 A.F,/Yr 

40,000 A.F./Yr. 

27,000 A.F.Ar 



, > : * , '.‘ 43 e ifll. \ . 

39.90-vA^/A 

i 1B JUl Pi f 1 1 i i 

SQa^V4W9WBMinK^ 

7 1 40* 10 ’* : /v‘r- ' 

A-.. : 38.00 7*^:^ 

SBA + Pacheco 

35.30 

34.40 

32.20 

Interim Pacheco + Pacheco 

32.70 

31.75 

29.50 


^BeSWh J r^^JWWiiOMiW^ 


gSri^HiS 


NOTE: All costs ore for SBA and Pacheco importation to the service area (at Alrpoint or Anderson), 
plus treatment of that water "invading" the Hetch-Hetchy service area. Costs fot internal distribution 
system ore not included. 





































APPENDIX A 


Appendix A consists of detailed calculations supporting the cost curves 
presented in this Report. An/ agencies wishing to verify the cost curves 
will be furnished a copy of Appendix A upon request. 



PERTINENT OBSERVATIONS 


It can be observed when analyzing these data that: 

1. Curtailing the use of Hetch Hetchy to a reasonable expansion of their present 
service but to an amount less than their ultimate projected service will result 
in material savings to the service area. These savings, in combination with 
the saving of "wasted" funds on parts of the Interim Pacheco Project, would 
permit the construction of two aqueducts insteadof one at little or no additional 
expense. 

2. The actual differential between the yellow and the pink projects is at most 
equal to the cost of the South Bay Aqueduct without interest, and will probably 
be much less. 

3. From the standpoint of sound advance planning, the opportunity is afforded 
to contract for two sources of imported water at little or no penalty. 

These ate some of the observations which the Santa Clara Valley Water Conservation District 
Board made at their meeting of October 10, 1961. That Board's subsequent decision was subject 
to the successful completion of South Bay Aqueduct negotiations with the State, and other sage 
reservations. At the meeting before the Water Commission on October 11, 1961, figures were 
presented, by Don Currlin, which took a different approach to the same problem, but showed 
essentially the same relationship between projects and led to the same conclusions. 


I 



APPENDIX A 

COMPARISON OF COST OF IMPORTING WATER 

TO 

NORTH SANTA CLARA VALLEY 
FROM 

HETCH HETCHY, SOUTH BAY AQUEDUCT 
AND/OR 

PACHECO AQUEDUCT 
OCTOBER 1961 


CREEGAN AND D’ANGELO 

C I V 11. E NG INEERS 

1046 WEST TAYLOR STREET 
SAN JOSE, CALIFORNIA 




Sheet No. 

1 

2 

3 


4 

5 

6 


7 

8 
9 


10 

11 

12 


13 

14 

15 


16 

17 

18 


19 

20 

21 


22 

23 

24 

25 

26 


27 


28 


APPENDIX A 
INDEX 


Summary Sheet Import via Interim South Bay Aqueduct Hetch Hetchy to 27,000 AF/V 
and South Bay Aqueduct 40,000 AF/V 

115,000 AF/V 


Summary Sheet Import via South Bay Aqueduct 


Hetch Hetchy to 27,000 AF/Y 

40,000 AFA 

115,000 AF/Y 


Summary Sheet Import via Pacheco Aqueduct 


Hetch Hetchy to 27, 000 AFA' 
40,000 AF/Y 
115,000 afA 


Summary Sheet 


Import via Interim Pacheco Aqueduct 
and Pacheco Aqueduct 


Hetch Hetchy to27,000 AF/Yi 

40,000 AFA 
115,000 AFA' 


Summary Sheet 


Import via South Bay Aqueduct 
and Pacheco Aqueduct 


Hetch Hetchy to 27,000 AFA' 
40,000 AF/Yi 
115,000 afA< 


Quantity of Water Interim South Bav Aqueduct and/or 
South Bay Aqueduct 


Hetch Hetchy to 27,000 AF/Yt 
40,000 AFAi 
115,000 AFA' 


Quantity of Water Interim Pacheco Aqueduct and/or 
Pacheco Aqueduct 


Hetch Hetchy to 27,000 AFAr 
40,000 AF/Yr 
115,000 AF/Yr 


Quantity of Water South Bay Aqueduct and Pacheco 
Aqueduct 


Hetch Hetchy to 27,000 AF/Yr 
40,000 AF/Yr 
115,000 AF/Yr 


Cost of Hetch Hetchy Water 

Cost of Water at Delta when import via Interim South Bay Aqueduct or South Bay 
Aqueduct 

Cost of water at San Luis when import via Interim Pacheco Aqueduct or Pacheco 
Aqueduct 

Cost of water when import via Pacheco Aqueduct and ^outh Bay Aqueduct 


CSEEGAN AND DANGELO 



INDEX (continued) 


Sheet No. 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


Repayment Interim South Bay Aqueduct 
Repayment South Bay Aqueduct 
Repayment Pacheco Aqueduct 
Repayment Interim Pacheco Aqueduct 

Repayment Pacheco and South Bay Aqueducts when used in combination 

Power Cost South Bay Aqueduct 

Power Cost Interim South Bay Aqueduct 

Power Cost Pacheco Aqueddct 

Maintenance & Operation - South Boy Aqueduct 

Maintenance & Operation - Pacheco Aqueduct 

Treatment Cost When Hetch Hetchy Maximum 27,000 AF/Yr. 

Treatment Cost When Hetch Hetchy Maximum 40,000 AF/Yr. 


CREEGAN AND D'ANGELO 









-' -- 1 , 


A'"otb : 

</osr, /-v 4 } W L /p S 'S 07 ? 3 ol'L 4 J¥S 

/asP ot :77 //V T/r'OVS/A/P 5* OP *4Cp£ .*=/?£? 


ys.4? 


Xpkeer. h. 

f- 

Ybap 

~14s¥ 

/YCS 

Hr 

/#$£ 

hW 

n&& 

u*r 

;? 7 o 

*H J 

/ 7 . H 

j?7 r 
r?ac 
" 7 r& 

Z wp 

ZOOO 

ZocZ 

260$ 

2os4 

to/o 

20/3 

20 /4 

zoic/ 


• -S~J *• 

/ < ’ . 


7 ~** 

;' 7; V 

' ' 

*• .* 

—- r> 

- Zgf 

/£ 

LG 

■7 

Z 9 



WPcrJpr 

Impost *4 - 

y< ^. ' r 4 s ■ 

r-V . , . « 

‘ ^ XV' w » 

y_»_ 

1 r?. 

r *>/, 

rV ^ ’ 


;S.r 


.4?£<0 

— 


'W 
•# —. 

!.26 

•57. t>’ 


1 ^ 



*. r . . 

. /■- 

liT 

•*r7t» 

. ■ 



. ~w; 

/.ro 

• .. 





• - 

/• 6 e 

70:0 

.260 

.7.^ 




/'S*r 

no 

.Z 7 o 




.?£C 


-J.FS 


■ f -< 7 

V s7" 




!- 6 f 

■ ^.<7 

7T 

/* c>. 

• 10 - m/ 

- 

/.CCS 


— 

/. 2 ~ 

a 8 .o 

.472 

vr * / T 

Ji '7 

.276 

. 20 ? 


/ -£V* 

sc.r 

.^■ 2 +- 

; . 3>r 

./> 7 

. O'/C 

.260 


/.*$“ 

ft&o 

.476 

t.srs 

..r7 

7 ^ • 

* / *.. 

46 ' 

^ W'-T* 

/ 

/. £r 

.W#" 

. 6 S' 

£.S 7 f~ 

.;s 7 


.262 

,i ^-' _ 

'N. 


.761 

:. ' 

.ns 

§ 

.260 


/. e-r 

/u tlf. .0 

/. o 4 r 

ir.jttr 

.;s? 

/'. 7A' 

.260 

.7^ 

ice 

/ 7 P 6 

S//o 

<- i'iv r* 

<* • •*/ k 

./S 7 

/.sro 

<260 

.772 

!-CS 

176-3 

/• no 

? 7 & 

1 . 07 '/ 

/.? 7 C ‘ * 

.420 

■ 77 ? 

t.&r 

:•:' 

Sis? 

2 - 727 , 

. 7 LZ 

!-Zn 

42 c 

■764 

/■Ccr 

207 -S' 

:. 2 cs 

Z. 7 C* 

.962 

;. coo 

.420 

/.ccs 

t.zr 


;- 4 oo 

r r--' * 

<> • ✓ -*F W 

■/LZ 

7 . 7/0 

■~Z 3 

. 70 S 

/.&s 

22 la. $ 

J'*rSO 

-t&l 

1 

462 

. i-m t 

.420 f 

! 

.?o? 

21/1 

zr&o [ 

/• 6 £S_ 

.742 1 

/.^ i 

.734 




' >- 




• p.-'O-'V 

PBS 


1 

' t-rvHME 

1 '• 1 


4 



f) 4- •. 

-* ^ » *^ **• %- ♦ 

4 

J.sT 

.t. a 

t.&SS 
j.:>: ' 

* - • -< 

?.77C} 
?-£ 8 S 
S. ?fS 
<"** • . * ’ 

i 

£. 6<«" 

rrr^^“ 

• , - 
*r s— r ' 

/• / /V 4 

f-M , 

7-080 

?-?r/ ; 

.-- : . i 

I £i^_J 


2 3 

J o ^ 


.\j §>: 

*< 

V & 0 


& 


Civil .CNGlNe f RS 










A'ore: 


Cost, /*/ M/il/ons of Dollars 

Import, /// Thousands of 4cps Fee t pep Ybap 


A. ' / ! PsrcH 1 

^ • */erc//y | 

Itfresr/M 

2>OUTF 

5AY AQS/eOuc 

T 

— 

« ; .... 

_J 

Total 

(jfee/AoJlZ z<T 

7 26 


29 

z? 

6S 

37 

4# 

31 

Y$AZ WezCosr Impost WATF'Corr fef%rt/5ATd^^j^’fowerCosr 1 Yosr* 7 

\ff£¥ j ue 

23 S ,jS8 


STo 

— 

.18! . 

.2<?f 

— 

4.S34& 

1 Jf&r j '/,g& 

S/A ’ .*¥& 





.20? 


tsar 

! /?6C ] l,4f 

70S .476 


.esc 



2o? 


Z.2&7 

for ' t■&> 

72,0 ) •' ZTt 


.&SO 



.709 


3.227 

\/f*& I /.&> 

74.o - .760 


£SC 



.20? 


*■**? 

I W? 1 /67ST 

774) 470 



t 

.960 

,2o? 


&*?<> 

\/77o /.6S 

$0.0 .37T 


.4& 


f.003 

So? 

. ■ * * 

3-887 

1/978 7 Z.4T 

47.0 Aoe 


,&Tg 

— 

/Of 2 

so? 


4.80? 

? /97f Z4P 

86. C Ml 


2 S?T 

4/9 

(JOS 

.280 

— 

7j*f± 

t?8o Z ijr 

422 


z. dr's 

At? _L 


.280 

.Ui 

6.92? 

m/ ' z-4c 

?/T S7S 


2.37* 

4/7 

./^r : 

.280 

: 26? 

7-033 

mo zas 

fC?.0 ] .tfO 


2.39T 

.4/9 

.843 

.Z80 1 . 

. 74oP . \ 

zcu. 

,vr,r yds 


2. svir 

_ A/r__ 

L - 


S.76 

e.i4o i 

Zoo? ‘ Z4sr 

(<Z4.S ‘.o4c 


z.ssr 

.4/7 

/.#.r i 

/Z8o 

SV8 ! 8447 

■ zcc Y L zap 

MS j f.c7C 


U7*Pr 

4n 

/.^r ‘ 

.280 

... S04 . 

7- <573. 

_ZocT r 2 .</<r 

/7V.0 : fJOO 


f .74*- 

4/9 

f.Wc 

.280 

.647 

bJ8f 

' Z oo6 T Z4sr 

n&.o 

~*t “ 

t‘F$$ 

' s.44? ■* 

f?7C 

Mo t ere 

j 0.392 

zo/c t’¥r 

ms /.zzs 


Z.72P 


(4ff ^ 

.426 

.878 

/C.fyF 

zc z4s 

714.0 ; hdF 

--frr-- 

_L_ 

Z.?Z£> 

, /Jit , 

: 

.420 r / J7? ] U4f? 1 

lM •} i^F'T 

zsf.o ■ jsos 


' "?$/ 

/. 

/■ • 

f /Q4 9' 4/0 I 

to+o i4sr 

' (4C.0 “ /S4 3 


SSL 

’ /. 070 

>.£ic 

.420 

f./68 

f.rcz j 


O OB 
I -< 
* 

G 


09 

-< 


if* 

l Aj 

s K 

IS* 

^ v! 

*1 

&§ 

* T> 

I 


X. 

'*=: 


o o 
> > 
H H 

m m 


tr* 


V) 

c 

5 

m 

O 

-t 


r 


Ca 

§ 

I 


I 


« w 

2 1 

® n 

z jj 

P z 
o 


^;N> 

>i 


to 

> 

i 


o 

z 


c/> 

X 

m 

m 

H 


& 


CIVIL ENGINEERS 













Co$r, /m M/lugws of Dollars 

Import, /m Tpco stamps cp Jcpf Feep per Year 


A A , *• ■ W 
Ftrch : V 

— zs 


INTERIM South' 


Total 

Annual 

Cost 


KEPAYveur 


Ya:h7£nmc£ nrepmu 
AO Pupation Cost 


Mi.rfo7 { Import Mm Cost [fertyveNTf*%%*%*# toveztosr j 


ZccL 


CIVIL ENGINEERS 














( 


Nors • 

Cost /a? M/ll/oaas Os EDolls&s 

/msost /as TsoussA/ns Os 4 css &z-£rr Sks Ye/?/? 


'efer* To 
heet /Ja~ 

77ETC7T 

HETCHY 


SOUTH B4Y 

HQU5E9UCT 


totsjz 

/?ASA/t/£?L 

Cosr 

z^r 

/ 

z& 

30 

30 

54 

57 


YC/9& 

W#rsp Cosr 


W/sres? Cosr 


rs+sOr 
£SC*L*r/o*/ 
Co 5 r 

Poises Cost 

M/r>/vreA.'.wce 

^OPt.^r/oN 

7P£^rM£A/r 

Cosr 

J964 

/./5 

33.5 

.753 

.98/ 

— 

.067 

./4 

— 

2.496 

1965 

/.28 

5/.6 

.348 

.38/ 

— 

./48 

.74 

— 

2.897 

/966 

/ ,4/ 

70.5 

.476 

.96/ 

— 

.202 

.74 

— 

3.209 

/967 

7. 50 

73. 

.253 

.38/ 


.377 

44 

— 

3-750 

063 

7. 6 

74. 

>26 

.98/ 


.235 

./4 

— 

3-266 

069 

/ .€>75 

77. 

.37 

08/ 

— 

.593 

./4 

—7 

3.653 

070 

7 .35 

80. 

. 375 

08/ 


.6/6 

.74 

— 

3.762 

074 

/ .<65 

38. 

.4/3 

7.962 

.//8 

.673 

.28 

.253 

5.353 

075 

/. 65 

30.5 

.434 

7.962 

.//8 

.696 

.28 

.259 

5.389 

080 

7.65 

/03. 

.478 

7063 

.7/8 

. 73 

.28 

.237 

5.575 

08/ 

7.65 

/04.5 

65/ 

7.362 

.//3 

.8 

.28 

.305 

5. 766 

030 

/ .65 

/?3. 

.765 

7.363 

.//8 

.935 

.28 

. 503 

6-2/3 

8000 

/.<65 

/<86. 

7.045 

7.963 

.//8 

7.23 

.28 

.758 

7.093 

3002 

/.(65 

/7S. 

7.7/0 

2.943 

7.054 

7.35 

.43 

.772 

9.298 

2003 

/ .35 

773. 

7.73 

2.343 

7.054 

7.37 

.43 

. 779 

3.335 

2004 

/ .65 

782.5 

7./53 

/ .363 

7.054 

7.405 

.42 

.783 

6.437 

20/0 

/ -65 

207.5 

7. SOS 

7.362 

7.054 

7.6 

.43 

/ .063 

3.054 

20/3 

/.<6 5 

323. 

7.4 

7.362 

7.054 

7.7/ 

.43 

/rP7S 

SOT/ 

20/4 

7 .66 

226.5 

7.43 

.38/ 

.936 ! 

/. 745 

.42 

.909 

8.07/ 

2020 

/. 65 

358. 

7.635 

08/ 

036 

7.99 

.42 

.935 

8.537 



o a 

i •< 

* f 

s? 

r-i 

*L7\ ! 


O 

> 

H 

m 


c- 


(A 

C 

2 


n 



CALCULATION SHEET 











A/o rr ■ 

Cost /v M/ll/oms Or EDoL2Y?rs 

/mj=>g&7~ A/ ZVo t/sru/DS Or Here /rrr Hrr Yrrr 


**/<?/' TO 

beet //a- 

//Z 7~CH 
HETCHY 


SOUTH 3HT 

HQU5JDUCT 


TOTA)L 

5A/JVU/U. 

Cosr 

- zr 

t 

.. J 

30 

30 

$4- 

37 

1* 

Y£#R 

W^tea Cost 


Wate-.a Cosr 

P/EHWYMfNT 

. 

/?£4>Arv*evr 

&SCALAT/&V 

Oosr 

Rowe# Cost 

MAtr/ret/AvcE 
4 OPEAAT/OA/ 

7AEATMEXT 

Co^r 

J9G4 

/./5 

23.5 

.458 

.98/ 


.067 

.44 

— 

£.496 

49 65 

4,88 

54.2 

.348 

.98/ 

• 

.448 

,/4 


2.897 

/see 

4.4/ 

70.5 

.476 

.981 

-—. 

.202 

.44 

~ —" 

3.209 

4967 

4. ;50 

72. 

.252 

.33/ 

' 

.277 

.44 


3.450 

4968 

/.<S 

74. 

.26 

.98/ 


.285 

.44 

“ 

3.266 

49 63 

4.678 

77. 

.270 

.98/ 

' 

.593 

. /4 


3-659 

4970 

4.65 

80- 

.375 

.93/ 

— 

.6/6 

.44 

•"""— 

3- 762 

/9 78 

2.45 

87. 

.408 

( .98/ 

— 

.67 

. 44 

— 

4.649 

49 79 

2.45 

88. 

.442 

/ .362 

. 265 

.678 

-2&\ 


6.047 

4980 

2.45 

90. 

.420 

4.362 

.265 

.694 

.281 

.263 

6.334 

498 / 

2.45 

34.5 ! 

.575 

4.362 

.265 

.705 

.28\ 

.269 

6-506 

/390 

2,45 

409 

.69 

4.362 

. 265 

.843 

.28 \ 

.328 

6.8/8 

IOOQ 

2.45 

452.5\ 

.965 

4.362 

.265 

4.475 

.28 

.576 

7.673 ' 

?0 03 

2.45 

464.5 ) 

4.04 

4.962 

. 265 

4.265 

.28 

.598 

7.860 

?0 04 

2.45 

469.5 \ j 

4.07 

.98/ 

.265 

4.305 

.23 

.602 

6.353 

?OQS 

2.45 

474. \ 

4.4 

.98/ 

.265 

4.34 

.28 

.648 

7.263 

?0 06 

2.45 

478. 

4.485 

4.962 

/ .325 

4.37 

.42 

.852 

9.504 

>o/o 

2.45 

494.5 

4.225 

4.962 

4.325 

4.435 

.42 

{878 

3.755 

?0/<9 

2.45 

234. 1 

4.475 

4.362 

4.325 

4.8 

*42 

4.479 

40.64/ 

?o/^ 

2.45 

233. 

\ 4.505 

.38/ 

4.06 

4.84 

.42 

4.483 

9.433 


2.45 

245. 

4. 543 

.38/ 

4.06 

4.83 

.42 

4.488 

9.532 



CD 

-< 



m 

x 

pi 


z 

p 



CALCULATION SHEET 











A/ore .* 

Cost /a/ M/ll/oass O/^ /Doclha^s 

/Ml°0&r A/ 7//OC/S/QASADS Of /-£•£"7~ /==&& Y&s?/z 


*e/er ro 
feel 4a- 

T7ETCT7 

HE/CHY 


SOUTH SHY 

HQU50UCT 

roT/?L 

COST 

k- z5 

8 

z6 

30 

zo 

5^ 

37 

-- 

Ye*/? 

Ytor&i Cosr 

lM/»o/fr 

Vfare/? Cosr 

fe/nYMFMT 

ffiew r/te/jr 
€3C4L4r/OAS 
Cost 

PoY'/e.e Cost 

MA/NTeHAHCZ. 

$OP£R#Tf<W 

7&£/}riu£A/r 

Cosr 

1964 

1.15 

23.5 

.152 

.981 

— 

.067 

.14 


3.496 

1965 

1.28 

51.6 

.348 

.98! 

— 

. /48 

.14 


2.837 

1966 

1.41 

70.5 

.476 

.98/ 

11 ' 

.202 

.14 


3.203 

1967 

1.50 

72. 

.252 

.98/ 


.277 

.14 


3.150 

1968 

1.6 

74. 

.26 

.98/ 

— 

.285 

.14 


3.266 

1369 

1.675 

77. 

.270 

.981 


.533 

.14 


3.653 

1370 

1.65 

80. 

.375 

.38/ 


.6/6 

.14 


3. 762 

I960 

a.8? 

86. 

.402 

.981 


.662 

.14 

— 

4.455 

138/ 

2.34 

86.5 

.540 

.981 


.665 

.14 


4.666 

1982 

2.37 

87. 

.55 

.98/ 


.67 

.14 


4. 7// 

1984 

2.43 

83. 

. 56 

1.962 

.4/2 

.678 

.28 


6,322 

1390 

2.34 

32. 

.575 

1.362 

.4/2 

.703 

. 28 


6.878 

2000 

3-77 

113. 

.75 

1.362 

.412 

.3/3 

.28 


8.087 

2003 

4.13 

125. 

.735 

1.362 

.412 

.958 

.28 


8.527 

2004 

4.25 

127. 

.80 

.38/ 

.4/2 

.374 

.28 

— 

7.637 

2010 

4.37 

138. 

.875 

.981 

.412 

1.06 

•28 


3.578 

2020 

S.32 

170. 

1075 

.331 

412 

1.302 

.28 


3.970 



CALCULATION SHEET 



















i ’—i '—i 


/Vote- • 

Coet /at M/le/oavs Or /Ooy.<LE?rE 

/y^rrorr /at 7y/oc/sr>AT£>s Or /?cre y^rrr /^rse /rr^ 



O 01 

I -< 























~T 


— v, 


“1 






A/OT<£ 


Cost /as M/L2/oass Ot' Cos2s?/<s 
/at&o&t /as 7a/ol/s4as£)s 05 /?cs?<£ /Oe&t Per/z 


T"- 

fr#e?/rx 


I - ZCT 


y&z 


./37<L 
J3 79 
J980 . 
1990 
2000 
ZOlOO 
20/0 
zoao- 


JTFtch 

yrrcfry ; 




CO 


27 


- ■ 


famr 'kn IMF. zr 


P/josvsco //Qcjznua r 

V OF $6 

cosrpowez cos A 

r.-A APT I A?7~ 




\Xc:~yy- 


\SS?/V£ {S/S pAGAWSOty 


L.JL650 j 80. 

8.450, 88. 

..[ 2,450\ 90. _ 
_ ! 2.4501./09. 
i 8.450 . /58.5 
: 8.450 /SO. 
i 8.450 i /B4.5 
: 8.450 . 845. 


40 


4tit:*rFVUr.-F\ 

* y/y/V ” V. 1 


:tv.4?2ms 




.68(0 
J7JI ... 
.966 
/ .4/5 
/. 8/3 
/. 865 
8.401 


/JQ82S— 

/ .082 ; 

. 4.088 
/.082 . 

/.082 , 
/.082 




%i— 


- 1- 


— 


I 


4 

~T 


45/ ^ 
.ass | 

J7Q 

.808 I 

^<29 ; 
.360 

.464 . 

* * • • - * t 


' 


//■ -'j 
4 i 4.. jf/ 

/-• ' / fs4 A 


.084 


J92C- \ 


3.676 _ 

.026 

-f 

4 

J37 


4.607 

£87 

./37 

. .863 

4.900 . 

.032 


. /97. 

.328 . 

5.263 

.046 

4 

./97 

.576 

6.054 

.056 


./37 

.870 

; 6.834 

.058 

~ 4 - 

./97 

.378 . 

5.8/6 

.072 

-*■ *■ 

. /97 

/. /88 

6.778 , 


- H 

4 - 

•t • 

-i— 

» 4 — 

•—4- • 






- 4 


r- 


4 -- 




4 

J_ 


cr ^ 

r h X- 
N 

4 

§8 

| <V 

v -i 


n to 
x ■< 

* : 

9 ^ 
5 ^ 

*-nK 
sf • 

kA; 

b o 

> > 

-I H 

m m 


i 


u> 

c 

5 

m 

o 

H 


u 

0 

© 

z 

o 


0\ 

o 

v N 

^X 

>x 

V 

NT 


> 

, r w 

i 


© 

1 

m 

5 

2 

O 


* 

iK 


io 

> 

io 

«c 

r 

> 

H 


CO 

X 

m 

m 


Civil cnginurs 



















/Vo TE 


Cost /v Af/c l /oajs Oe 

/a*<oo/?7' /v 77704547/7?^ OV /?C/e<E /^Er 5X/2 yE/972 


//e*er rs 

//J&. 

Ye4Z 

ZjsjdT 

-1980 . 

/33Q„ 

. <3000 
2003 
^QJQ. 
,-2020 


~ TTFrch ! ' 
jVfrctfy _ 

_ r £/ 

hMTZ/lX/ If/Pf.rj 

' ~mEsqT6o7 

..-2.270, 86. 

2.3401 32. 

} *3. 770i 7/3. 
i 4.800 , 736.5 
, 4.970 . 738. 

5. 320 [ 7.70. 


/74CVS5CO /?QU€/DilCr 


lirffd' 


.572 

.67/ 

/ .080 
7.284 
.7.300 
7.65/ 


5/ 


J.ff , 

3& 

POWtZCOS) 

-i //r 

SAA/&U/3 

^/JA/OE&SOM 2 

:•> r^-AKf 
yy.K/.-. , t 

/.Q00 _j._. 

.3/ 

i .07^ | 

432. 

/.000 . 

462 

• Oc5 
.027 . 

497 

/.000 . 

473 

437 

/.000 .. 

.225 

: .035 , 

427 

7.000 

.256 


437 


.26/ 

, .^/ . 

437 

—. ..T ’ 

— i 

i 

.322 

... .056.. 

- -- • ♦ • 

. 732 

•— --— . - - ——— 4 - 


♦ ... 4 

. 



T.W~: 

jo.fr 



° ^ 

a 4 

t.Di 


7 7 4 

/v y «**• ^ 

J # ,»'/ 

■4 'V / 1 ^* **— 

1 

4 - 

; 3,534... 
, 4.325 .j 
. 5/33 j 
] <2.307. ] 
: 7377 j 
: 2.723 j 
; 8446 J 


vl' 

V 1 

i -$ 

! • - ^ 

1 h Xr 

k! ^ 

l 

■J 

"¥ 

pi§ 

Q= N 

>vO 

>1 C; 

k S 

X ^ 


>0 

*1 


/ 













toto 


A/otF: ' 

Cost, /a/ AY/ll/oms 0 /- Dollars 
Import, ay thoc/sakds of Jc re Feet pfr Yeap 

— zr ~ io [ Z7 HE 3 *L I 7L 36 ~ J> 3 . 40 

TPriWTp fifTWt/f vr ~powez£os-r //, TTTTiTa ■^'-zAn/-* - 

WA7*Yxr_ lw>ozr_ Krfc&r terwaA pdj*^6'vn$i 'Jjol zl 

_ /./o _ it .'5 _ Y fb ~ 704 0 \ — 3fo\ .o/?\ .z4o _ 

A/s ’ 6s -use /.o4o 1 Hr 77zb .z4o ~~ 


ZS~ 


/./o 

77? 

14/ 

/.SO 

767S_ 

7S? ; 
>./r ' 

ZME 

iVrj 

zYr 

Z4C 

z-4<r 

Z4S 


_ £*1£ 
2Gr • 

” 70S 
7? 

77* ^ 

i. 

^ j' 

ff 

//7.r j 
/jg ! 

ifp ' 


.Aar 

\.jijtL n 

.:~o& 

. - r 7* 

i 

.. w ; 

j 

/ J/r [ 
/.r/Tj 

L-F? 

Ysjf ‘ 


^ t-640 1 

f.o4c 


f.oLo 
/'04? i 
ho4o 

/■c4o 
’■04o J 
A 0^0 ■ 


— .^ 1 

_; FcT .y. 

: 2® 

] 20 5*/L 

- M 

JW . „'<r . .oVt. 
.568 ./££ , 0t6\ 

.568 ! . /7o\ .067] 

.568 narntej 

368 ’ asf\ -o^ . 
■5Cb j 3*6 .048 
~568 I 75/f | \64f I 


.z4o 

.z4o 

. "-.. 

,/P7 

7/ff 

./?7 



Zj* s_ it? _ f.xrr 

z-4s ~ pF 'E _ Y {j& 

z-4~ *4£L 7.4oi 



368 j 360 \ 446 

— .368 .}&] 

— .444 .07Z~ 

.:t...:.. t 


,87 

.068 

.197 

, ~r&> 

./97 

, ' . 6f 

.187 

.478 

:/fZ 

.870 

,lt7 

A ~C 

. ^LUtl __ 

■ ;r7 

ls/6 




_ Total 

40 1 A\F^AL 

-ATl/cAT A 

1 Qg y *05 ( 

-r _ 3.204 

3. 2?/ 
5.680 

j t i4£_ 

3.r?s 

£ooz 

— I 4f?5 " 
4226 

,3z8 ;' ss*y 
. • i 6 / 

.s¥% K 6.sr/<o 

. 4?& | Y-JVC_ 

. 870 t ' 4 'fZO 
. STS f ' T&6 
'.teg I 6.77Z 


— I —~j " ~— p 




r h \ 

i 

^ Vj 

>c ^ 

' i' 

'1 ^ 
^ Vo 

l ^ 

.Ch * 


* c/> 

\ x 

















A P'S: 

Cost, /.y AA/ll/cms or Dollars 

h/PQ£T, /a/ Tfoosa.vds of AczeFeer pff y&tp 


4 / 

r ^ , >A ^ «<v • 

/^^♦cV 71? 

■ 

~77FrchT 

s/erct/y 

"**% / t-e; r** * ,f r 

_//r > C.M ■ ’■ 

Vct/sjQ 4 #&'sj>vcr 


Tir.r^^ • 

!4*^- 

U- 25“ 

f 9_ 

2,7 

Z>L- 


3-6 

*5f 

YfASf 

l_ L, . r, -H 

WtrtcS&T 

- - -j 

impost 

W-rori:^ 

INT&&M 

4.5/4} >5' ~ 

«—.'• 7“ 

.°om5?Co$r t i^/A' 75 ;v 4 Mf 
sjinLuisA voez j £ *., 

~r?An/5. , .r 

<JQ>S’~ 

/?63 

//<? 

&Z.5 

p. -rF _ 

• - 

—— 


— 

5. 

t?&4 


£5 


/, 

... 

JfiC .0201 .ZVO 



1766 



.484- 

/■04c 


.455 . 01 / | .2**'f 

L 

3i&? 

-^7 

i. rc 

77 

jyf /.c4o 

•<*** J-*\ . H 


5- 75S~ 

t*a? 

/■67Sr 

77 

I ?0 

/:*.?*. . . 

J 8 0 4Z:'\ >750 


\..Ji?24.. 


.. /•*? 

80 

,575 

f.OXO .446 

. . " .62? ;k7 


4.0& 


. L'**L a 

!03 

M' 

J-cFo 

.4oc 


.Zf7 

v'.^_ 

Fro 

/.AT 

in 

i-OU 

/.oUo 

Foe 

,’j/ .«<:] .t*7 

.r vr 

<-./rz 

_ 2666 

A4f 

/ 6 £ 

1.550 

/• 

■4oo 

3/4 -657\ ,/?7 


5.758 

266 % 

iar 1 

Iff 

/. O-r-5 


Mcc 

.35/ J>IZ- ,/»7 

,772 

\ ~Ak*zZ 

tOC -8 



'-678 j — 

'560 

72z 

.777 

. ^mZ. 

I Ik£_ 


hL.C 

/.f4t 


-566 

j -364 -O&C .tt 7 


^696 

Zo/C_ 

_M£l 

107-5 

J.ff5 

Li___1_7_ 

— 

;^,^/| -*T. 

1.068 • -T37? 

Sc7& 

/ .65 

258 

:.53f 

— — 

.<57^i .,-r 

0 ^ 4 / 

\'p’T 

5876 







j; ;j::i 


















- - * ■ ■— --- H 


















« 







1 


■;ruiJ 




L -- - 


u. 

__LZj 



___ .., 



n oo 

x ■< 
x 
o 


w 

< 


Nr 

V 


v 
1 ^ 
<> -t 

>. V* 

'h 

3 s 

*\ 

* 

V. 

^ s 

«v> ^ 
Vi r n 

^ t< 

^'i 

f 


5 

*K 


y 


*/% 

b o 

> > 

> H H 

i»! m 


i 

CT* 


C 

e 

hi 

O 

H 


l 

£ 


f >! 

i 


01 

X 

m 

3 

z 

0 


5y 


& 



w> 

I 

m 


,rn 
















1 


T 












\ 


A oT £■ ‘ 


?ocr, /v A'f/il :oxs of &OLCF fts 
/MPOGT; //V 77/GiJS4A/Db\ OF siCFF 


-fft fsf y& 


FF 



y 

\ 

v 


H 

C V 


M 


<o 


!>i 

i'< * 

i: 




o n 

i -c 
* \ 

\ * 

<n : 

v b o 

v v > > 

W W 


j 

*2 


ST 

\ 


$ 

C\ 

C> 

\v 

<c* 
c . 

§ 

to 

. 


; f 


c 

OB 

u 

m 

O 


'J\ 

.x 

> 

X* 


V 

> 

r»i 

1 >T 

< 


L. 

o 

© 

z 

0 


o 

I 

m 

3 

z 

0 


•v. 

N 


<$v 

,\o 

• n 

*fe> 


Civil cncnecos 

C ALC ULATION SHEET 
















Cost, /at AC/l l/oa/s op Oollars 

fAt PORT, /// TPOi/SAA/D S OP JSPB FfST P&Z 


JA Hereto j 
/ ; p£ 7VhT: 


Total 

Annual 

Cost 


3 ? 

NkTSX 
r irFA7M ft] 


22 , ZS ; 53 ; 

utpcy&c Ci?jx ^ 

JVPm &££jXtwmAtowttCm 


ysAts JArarCort tvpmt W^od M4 0 


zooo /. £ 



















*/r.r£ . 


- . 

t 

» 4 r* 


l y v / ’A 

• i - w 4 p. * %/• 




' C* 


/r 


»r^ * t 


* 4 

5 r ~ -** ... 


•s *. 

~ Cere- 


/4 a %. ^j^rr.v o-' 


/• 

*-• 


s* 


£ A 


T 


v * 4 T ; 
» « 2 T >•• 








53 




> <5/ r &rt> ; 7 jynxr ttoTfK'JST >* / *a?rj>r 

j g§j 7 .aF gjjjr t JS8 .?£/ ! .66 
-S S/.G .349' -96 4*7 

74/ 70.5 ' .^/ ■?&' * c( i 

/W /•£</ 7^. 


/ft>£ 

.'Y*6 


fttf 1-67? 77 
/?70 ' 

I m \ r.^r 35 

I I LS & * i //*♦ « ^ 




,461 \ 

.352 

.370 


£7 


/a 


. •■— 




i? 


27 


- '-' K • 


\TEKCOSA 

P/5.3. 


A<movcL_ 


. 


35 

f/fl/»\ r V' 


'fctfr* • 

! 1 . 

J ^ 




5« i ; « « 


— LS , 

1 


47> 

Mi* i • ! 

j 

-- 

— 7.837 

— 2-2/3 


/J8C 

/pro 

'/t+r\ 


I 40. 

Z^S : 59 . 

ztfr f 


88. 

Zee.I ■ Z rT 
- r ^7 ’ Z.UT 88. 

z c/<r gg 

’Z.fsu * ? i/C' on 


I ^ 

t 

i- 
! nI 

1 S 


' k 

w 


Zee 
I ZO/C 


zsr 88. 

t&>~ 88. 


toil : -.• 8Q 


% 
*i 

*g||' 

Jo I > I 

|; 

*ii 


% cs£ f | 

.77/ | 

..90 

— 

— 

— 


— 

— 

3./£4 

. fa/ ; 

.7?</\ 

./</& 

— 


— 

X ..{. ! 

•- 

— 

2-660 

.93/ 

1 *’ 
ftm ^< 

.‘60 

so. 

.4/8 

.8/6 

.iPZ.c/r 

./fr 

— 

• r*/ 

.98/ 

.295 

j'<£o 

50. 

.434 

.8/0 


.147 . 

-- 

/"• 465 

.93! ' 

.2 Of 

./L-i 

SO. 

.498 

.8/0 

i l.. 

./f7 

/» <3» 

. W 

r ~ ~y 

.91; 

.4r$r 

. '& 

* f 

SO. 

.74$ . 

. fi/c .CVS-4/e 

•/-: 

- . 4 v 

'i r t 

'• • . /n 

6/ 

.93/ 

&?b 

+ - 

,/UD 

-- 

52. 

. .558 

,8/o 

.097 C>4" 

* i 

^: 


Be 

.93/ ] 

.673 ' 

Jt/O : ; 

<• 

<25.5 

: /.095. 

9/0 

./S' .one 

. c #. 

-7 

- 

.77i ' 

7.774 


.£78 r 

.t 60 

78. 

7.832 

. p /6 

.8/7 -CZ/\ 

. 


.54/ 

r •- -■€ 

— 

.£76 

. 6 C 

82. 

. J.275 

.8/0 

./eiTo-z^ 


.tfOZ 

2.33/ 

— 

.678 

./C/o , 

/02. 

/ .494 

■8(7 

■tf* .0f6< 

' Sj*** 

*/7 

.87( 

C 3 <62 

•- * - t 

. <77S \ 

//f/i 

• f 

/06.5 

/ -540 

— 

.U2\.L?'' 

f i . ., 

. ‘47 ‘ 


&//£ 


■ 0~£< 

f/^O 

/57. 

.8,076 

— 


■/47 \ 

'/tSu‘~ 

. ' < 

’ (73 


. V 

v> 

% •*> 

>" j 

{ rf . 

< i h 
))» 

• ' C\ 

ih - i 
1 > 


Vj 


*> ' 

§ ^ 

1 


f* 

V » 


0 CO 
J < 
X 

o 

CD 
-< 

S 
:oo 

o o 
> > 
H H 
m m 


; i 

!©• 


* i 

w* ^ 


.; ■> 

1 


i v 
Vn 

y 

o, 

y > 

r 

f: 

v s 


at 

c 

CD 

t- 

m 

O 

H 




r. 

> ^ 

j 

*i « 
i v 

r \y 

r h 


u 

0 

00 

2 

C 


«) 

I 

m 

3 

z 

0 


3^* 

>? 


CALCULATIO N SHEET 














'I'm . 


/ /><♦ nr- ' * • ' • 

CsS / f / v - // u l. 

I / ' ^ *A/ TTjL 

' < i / . J ♦ • r 


i_ 3.-w3 c - .*~ 
L. • • n ' 




*ijr $'%Z.‘k $'‘-7 if Ay .4 s 

~is~ "A I ig . 

, >£>»£ ■Mretf'tr 

■ i ? «.5 ; ,/5/ 1 M 

*<■ IM Ha . 38 1 *J 

- ' 70.5" , > /#/} .: '•- 

. •- - 78. .85Z. rfSi 

. '■ / ■ ‘ 77 . . ^repi 3*1. 

■ r .30. ■% m 

. Sj . '• 

/»/ .5&5 .s, J. • 

, we. g ^ • - 

, *•<* ?-n Ua gS-^, 

;• *i <£» K • ■ 


— --—- f - 

/ f£T r* * * -% 'y ! 

u <- v * / 


i*7i j£p ' 


z 4 z e 


J; * . 77. 


• |V ' 


dec s&.5 $ 55 ,...- 

S3. : • f 

r.y<? 83 l ,s 


./g ; ,/g* 

• £ 7 1 .Id . 

S?<4 ■ 

•*r ’ ,/4-£- 

.-r? i 

.,/$2» 
+9*2 

, &S' , —. 

[$& 

.fff . '«6> 1 

,&£& * - 


p^j ** 


— { **-> | 

_ is j^n 

_ i 


~n 

T- 4 ; 

*-4 

' •’ *4 V. . 

" i 

.'A'/V5>4 t . 

^T»' j 


.^;v2i 

c c?:>; 

— 


— 

5898 


N ^ 


... .418 i 
. -473 f . 
.548 \ 
.64/ . 
.884 
* .<565. 
. 88 ! 
.364, 
.374' 


.477 ,617 c/7 -197 — 

.67? xf/r .o/f .J97 — 

.i77 Wb/r ,/f7 ! — 


*77 .<*r e/r .t?7 — 

.^" ,wv,r j>f7 — 

— 

. 'tf’.r .«f!:<vr! J?7 — 

.C77 .<ftj v oi7 ./f" — 

— • 57' — 

— i./ri/ Uj^ 1 < / “ > '' — 


w • 5 / 4 : 

?. 

d.898 
5/3l 1 
5 i74(. 
£■006 
*7.730' ? 
7.673 ' 
£■#<*8 ’ 
7.rrfo " 
707,3 
S4S9~^\ 


. {> 
v' i.' 

<->t ‘ - 

'C ' 1 

■ u y 




i 

Jr ^ 

2 1 



<h 

0 rn 

2 " 


* 

% * 

f { 

0 ; 
i 0 

* 

• 


:\ 


A TION SHEET 








CIVIL ENGINEERS 

CALCULATION SHEET 


C H kd. B Ws At :£-.date. 


SUBJECT Qy#N77Tr.Q/rW#r€F BHEET NO. Jj L OF..& 

f&r&gm. Souru .. S7& y rtQugjQ&cr; JO m no . 6f:M. : 

/?a/£d/0/z Sour// f?/?y /9Qu<£/Ducr 

/?aj£> /fere// /-/<src//r 7o 77000. /tS/Ytf. M/ix/mu/ 


TOrJL ZSBl 

| ye zm, 

f944 ' disco 


Mid 534 
lOOOAF/YdJOOOAf/ 

/£ 23S 


/94S 


S7C 

tr?4 

;?7f 


1930 


V,teo 

9Z*go 


95] 500 


*f9,Ooo 

/03,000 

107,000 


/ !$/ 000 


! l7,5oo 


/SO, coo 


2&5 


7- $jt 

* ll$ 

7^ 7* 

■ § 5 

77 |j$$ 

i s. 


^jp Cons/rucfSecond 
S/oge Of Sour// 

• Sny /douenucr 
find Comp/efe 
7//re^/M Sour// 
£*r /Qou&nucT. 


/?£/ 


!Sl,Soc 

lSf,QOC 


/cd<r 


2 c 00 


/??, oco 


ZCCZ 


Zee? 


Zec’4 


202, oo o 


10$ 000 
209,5oo 


• C?u*v 


Cons/rucf 7~/i/rc 
Sfoge Of Sour * 
3ny /OQueoucr. 


20/0 


234, 500 


207.5 


24% OoC 


20/4 


253. foe 


Z24f 


coso 


Z65,ood 





CIVIL ENGINEERS 



BY. ... ATE. J i" k J.. . 

CHKD. »Y.V:M'.$!DATE. 


SUBJECTSHEET NO. OV J&., 

fasx&M.SQum.j&j#.r..tfjau£a!ucr JO s no. 6kf& . 

/Pa/so /Oas Sours* 3s?r /?Qa<£Ducr 

/?a/& /y^rcrsv /-/^Ercs/r 7o //S d 000. A/ c ‘/y f £ > . M/?x/moa 



fZSoo 


‘fi'jOOo 


15COQO 


; Zoos Zo^ooo 

| ZccJ j 20*000 


j 2oiO j Z3if, Ooo 
ZdC Z&ZOOG 



So 

/tr 

sz 

u. 

% 

; ts& 

f/sr 

I- ! 7° 










CIVIL ENGINEERS 


CALCULATION SHEET 


BY... 

CHKO. BYvI". :DATE.. 


SUBJECT.^ */S7.tX.!./...'r/./.... * .i.7. /_ tr .SHEET NO. ..17.... OV.4.C? 

///r/s&m. Soar/f.. r./Y.Q.a.eoucr JOB no Ab.fo. .. 

Aa/o/O/? Soar// &/?r /?Que/Duar 

A//o /Yeres/ /Yerc/zr 7d 40,000 /?#/>&. Max/mu/ 


jk# 

-v fj $ \ 

[ 

’ ii , 

*■ 


yp r ■ \ . ; 

YBAR 

Total t.4 port 


_ ssA 

' 



Za#_ TjzL 

moAf/y£/.ooo/}r/yv. 

r 


fftd 

Ilf, Too 

18 ! 23# 




1 * * \‘ r 

, 

„ v *_ , r ' 

• 

k 


f?6T 

1 7l,6co . 

20 

su 

5 

1 

#66 

fZ#0O 

ft , 

22 

\ 

7 cs 


s 

$ 

#67 

9S#oo 


7! 

1 

s i 







99, coo 

&r 

| ; 

; ^ 


#6? 

! 07,000 

ss 

77 


* 



it 




/970 

107,000 

27 

Bo 

£ 

3 ll 

#76 

JZ7 t ooo 

4-0 

. 

B7 ; 

* 

^ Cons/roc/Seconc 

fm 

#8,000 

do 

60 


S/oge 0# Soar// 
3Ar rtQue/oucr 

ifSO 

(30,600 ■’ 

0-0 

?o 


rfncY Comjo/e/e 


^ ✓ • 




/a/ re/?/ a? Soar// 

f?6{ 

13/#00 

J 

40 

?/# 


3/tr /Yoc/enocr. 

/W 

I49ooo 

do 

m 

i 

* 


4000 

ffZSoo 

do 

/szs 



'iso* 

■ i 

zc4#oc 

| 

4c 

/6dS 

> 


Zoo/ 

20f,ScO 

1 / 

! do i 

1 

. 

/6?S 


. • 

Zoos 

Z/^coo 

/ 

OC 

’7V\ 


_ Construe/ 7~/?/r<. 

2oc4 

Z/6/C0O 

fc 

4o \ 

ns 


S/age 0# Sour/ 
Bat //Qaeoucr 

Zofo 

23/1, Soc 

| 4c \ 

• 

ffds ! 

1 


Zo/8 

111, 060 

i . i. 1 

dc ; 

| 



Zoff 

I7y,&cc 

dU | 




zozo 

Z8S, 000 , 

4$ 













CALCULATION SHEET 


*5n 




BY. 


CHKD. BY.v: Jv'P.l DATE 






SUBJECT ^^.3.773.3 SHEET NO. or .77(7. 

./M.rg&Af /a(?7/.(30&£7~ job no.. . 

/9A/0/0/? /°/?CH£CO 3QC/&&UCT 

/?a/& 3erc/v Msrc/^y 7b &Z&GO A3/¥R. 

' 

* * • . *•/*<••• ^ r- -< ■« * 4 »! ’•' i** # ' *■ >f <r ■ ' 


y&x 


TGT7JL 


' / »f 




ms 

r?e4 

/?& 

IW 7 

•* 

it& 

f?70 

/?So 

m 
2000 
too? 
Z003 
Zoo? 
2c (o 
ZOc 




<^£_Zy& 

/OOOAfM 



W"> 

.'7 


its ' 

63,000 

/3 

i 

65 

fi^roo 

?z 


JO >5 

i 5 ?cjo 

235 


?* 

( 03,000 

26 


77 

/c 7,000 

<*/ 


so 

ISO, 000 

27 


103 

Afy ooo 

27 


122 

113,000 

27 


! 6 o 

Zoz, ooo 

9 * 

** l 


ns 

70 C.OOO 

27 


ns 

ZSo.ooo 

“ 7 **' 

*/ 

# 

203 

ZSjiSoo 

99 

**# 


2 tJS 

285 , o.oo 

?7 \ 

* 1 


258 

s» 

V, , ”, r 

\ 

. 

• 

VI. , 

• • • •, i . ; 

. ■ ■' 


§ Is 

f 
■ 8 . 


k, 

§! 


1 

« 

$ 








• u i f" * • 

; 4 * • £ • * 


. YV: ml ' «■ v* 









CIVIL ENGINEERS 



B'f DATE .X 

CHKD. BY>J:W;5..DATE. 


subject Qua/mzrOrW&re# SHEET NO. o,.&. 

.. i 

/?A/0/O# /tec/veco /?QU££)UCr 
/4a/o t/ercrt /-/£rctyy' To 400004f/w?. 


• £ u* s jj'mf t+.K i -*~Y 


*%- v • . 

• i V Jr • • 








&V 3ATE.]]'£ J... S U BJ ECT Ty 75/^ SHEET NO. .Z/. .... Of..4#.. 

CHKD. BYjJLM:5.DATE. /.^/.777?.^.&T ..... 7 ~JOB NO f-h.f.d. . 

/4a/g/Og jD/tct/eco rfQc/e&uc'r 
/?a/o /-/£rcH Z/erc/vy 7o //5,000/45/7#. 

r.' *■ Vj ■ ■*, i : ■ \ *?' 55 *t *i+$L' * «£; 














CIVIL ENGINEERS 


CALCULATION SHEET 


BY _. /h'-- A*.:/v^Td ATE .il: k J ... SUBJECT Q&f/AA/.7~/YYC/P ..SHEET NO. -/S OF. 

chkd bys!:M.^:date. $Q.yTP.../3AY„/AQ(jj:£)c/cr„;. . job no. 

AfiSE> P/?C*Y£CO PQUSOUCT 

Pajo /Yprcp Perc/yr ro // 5000 Af/YP. max 

. ■ ; y-.* ■>•,•, *• ,. .* 



Yea# 

Total jtfptRT 

HH 

SB* 

PA 



AP/Y*. 

'/acoat/ya /oooaa/ya. xmA/r/y*. 



!9Hl 

4/,soo ! IS 

Z5.S 

j 

i 



/? 6 £ 

71,600 

70 

57.4 





ft,£oo 

1 

27 

70 . r 

; ~ 



in 7 

?£,£ 0 o 

ZSS 

72 




If Of 

• 

/oS,occ 

j 26 

77 

I 

1 

r 

/?7* 

hi, 060 

77 

, 30 

| so 



| !W 

■% 

ISO, ccc 

44 

i- -- * 

S<*> 

£0 


| Ml 

132,000 

4 ss 

3&.E 

£6 


! irro 

7000 

!d% oco 

S7 

42 

1 



tfZ, ooo 

73 

&? 

■ 

£0 


1 

‘ 

ZOoZ 

2o$6GG 

so 

j 7S 

SO 


[ . I 

7&o4- 

709,000 

42 

77 

| So 



Zocj 

279,Soo 

w 

S 6 S 

sz 


l | 

r * 

2610 | 

?34>0cg 

?6 

83 

fo 



tCfO 

: 

235 ooo 

NS \ 

l r 1 

38 ! 

62 

[/ r-'yff 



V ‘ . 

. . ' •» 

* 

■s /; 


' 

1 y 

7 ■ 7j+ i 

i r-. • , .t -i ^ 

• > • 


1 ' * 

*H . . * • f 

% » 

• 


^ $*C" \ii 

• . V 



1 V i~ 


■■ ■ 


• • *;■ . 1- • 

-• 

•V ' v- Ail' ’■’<' > V 

v, •>.■• 

* • 

j : 5V>r •’ • 

• f 

t VI ».*r " 

MlMfv fo*T& 

\ i+ ’V asJV i . 















h jfJfifoKTE. J i " £1 

D. BY.JtjVlzS.-DATE. 


subject .St. hr/UffT. f ...~ sheet no. ...V.... o 

Sooth 3/fr__MQL/eeucr . JOB N o. ib38+ 

/?//£> M/?c//eco /jQtseoocr 
aa/d Merc/-/ /-/erc/zy 7o 40000 /z/r/y& m/?x 


/ooo/tf/ye.-jooo a. r/rApooAf/y*. 


io7, ooo 


IZSjOOo 


!80. ooo 


2000 


206000 


10.000 


Z30 ooc 


/0&S~ 


2020 













\ 1 N --A —, -- > 


■ 

/^4^. Q - 2./, coo Af/fG 
5#££T /VOS. 4, 7, /O y /2 y / /L 

S4AX. 4 T 4c, ooo Af/VG 

SA££T/VOS. ^ t S, //, /V£/7 

MAX. #?//$, ooc 4A//A 
S4£er/vo$ 6,9 /z, />$ z t& 

<? 

/oooAr/YZ 

(/H/TCOS7 

4/4P 

AMNJ4L CoSf 
/jf/0~ U 

<? 

/ooo* */>><. 

UA//r cos r 

4/aj* 

4 ha/UAL COST 

9 

/OCOA4/VR 

uurrcosr 

///if 

4MHU4L CLC1 

4 r/O mk 

BB 

/S'O 

g 


//fo 

/ 8. o 


a 

/./So 

t$. 0 


BM 


KD 

■ 

■ 

/ 2 Bo 

CD 


B 

/ z&o 

*Z~o. o 

■ 

■ 

/23o 

ra 

ZZ. o 

B 

a 

/■ <ho 

MB 

fl 

B 

/f/c 9 

■7/1. o 

g 

■ 

/4*0 

/%7 

23.5 

B 

B 

/50o 

2 3-5 

fl 

B 

/.500 

2.3.5 

■ 

■ 

/5&o 

/?£>? 

7(*.o 


/(,7$ 

HI 

ie\ 

Kco 

fiVTS 

“Z*(ai O 

E 

a 

J-vrs 

/Wo 

E 

a 



/<* 


Z^Z o 


/u5o 

mm 


/ 650 

MM 

m 





B 

■ 

Me 

a 

u 

■ 

2.1 

_ 

a 

4o.o 

6>/iO o 

7.450 

/<?So 


■ 



B 

• 


' - ' 

! 

. 



B 


44 o 

BB 

7.770 

/•?// 


■ 



B 






B 


4e.S 


fl 

B9 

/Wo 


■ 



B 








57o 



Z-74o 

/m 


■ 



B 






fl 





3,z<>5 

"Zcoo 





B 








-7'i.o 



*3.770 

Zc^S 


fl 

s 


a 



• 





&o.o 

X 



4/2 o 

jlBI 


B 

B 

fl 

B 








gl.o 



4,zso 

m 


a 

a 

B 

B 



__ 





33.0 



4,8oo 



a 

n 

fl 

g 

II 










4.770 

B 

fl 

a 


m 

Wfei 

9 

■9 

Bm 

B 

m 

g 


a 

//S.o 


a 

& fio 



O KD 
I *< 
* 

O 


CD 

-< 


£ 


o o 
> > 
H H 
pi pi 

:o 

«t 

it* 

IT 

* I s 


0) 

c 

D 

L. 

PI 

o 


£ iS 

•T* 


a 


: 


!o 
iA 3 :>v 

» •? 

:* 

• ■ 

is 

SM 
iC> 

K 


o 

> 

n 

° 2 

< 

> ? 

t m 

O o 

iw ; 

X «/» 

K 


s> 


01 

- s 

z 3 

? > 

I o 


M 

>4.' 

5^! 


ft 


0 

n 

1 % 








































































4-r/yA 


MAy H£.TC.H-HCTCHi (? = J/f,cee Sbf/yz 


uwr Cost tfcr 


ON if COST $/Af. 


loeoAF/t 


///o 


ft* /t&4-{?&>&> - tv’4r&z /zc/e Xx,w&4r 44>osot>c7 pvxcajasco 4£>cm as.&p. &r 4 rA?& 


flic 

to 3,0 

nit 

/Of € 


UN/TCcST f/A*. 

ACr 


350 

/o 00 

3.So 

/C'O 0 

3 .£o 

iO,C£? 

3. 

So 





































































































































\ 




--- t -^ 


*Y 



CALCULATION SHEET 











M 4FTCH HFTCHY 


ff* 6 ) res 2<t 


72.0 




n,njQ ap/v eis p. 


'C .£3 


I /p.ge 


Jb. 7 fc .oc\«8!'t 


72,6 3 So\2PZ 


3231 


trtc\ 8o.o 


ID?. 0 


7o4.S\ 27-2 I > -fc 


/2?-<5 /£. 


f(to.c /£4 * vt>} 


764-0 /?.£>] 2 


n&c nr.7 ,r 


7f.7 


2CSo /2-M .'■• '•• foz.i 


2 O/O j Zsi7.r\ 72.? > {07. z 


$#o 7 -r I 5-rc /6^. r 




r*g> V.4* i**? 


76.CC 


/O.Oo 




7C.OC 


10.CC 


io.ee 


fc.c 


fo. r-c 


6.MSSC4 


<i>.sc\ fr?r 


nut 


6.3c \i3T2. 


7J. c I e zolioe?.* 


■ 


MAX- 

y 

FTCii U5TTCW 

& 



k to 

Unit 

Gt 

Cost 


f/.?\ 3 So 


S7-C I Z.r-7 3.SD 


?44\ ?So 


MIS,-00 AF/Y£Ae 


St.k 


fO.CXA 177-7 


/ o.oo\ ?¥? 





*<»« ss:/ .?.<£>! nt.i 


k6.0 2f. / t. 


f€.r| Z4-C •J./'p 22.0 7C.uA 3t'.r 




Zoco I / %, | /7-c f.r 0 | j?© tcj.ee 


l$.7Sr\ 3 ,?t>\ Occur] to .00 


&?.' I /r.rf t.jtJ /£.<x.j 77.6 


/ZM ?.?o\ 27.4\ torOC 


\:M [ ft-? *.fe\ ?7.7\ £.fec 


to 


'*■ r'l 

■W > 


?.rc J4*r 




V7?.? 


^.vc 


i 8G5.0 



i.’vYn^s 


esc if*r-7 


Yews 

e —: -*a e 

79&£ 

tttsr 

f?66 

7747 
7 ?ey 

~!?7C 
,'f?f 
7f£0 
/9fC 
7f»7 
toco 
2cor 
juc£ 
Zoo? 
20(C~ 
Z ozc 


fc 

UOO 

! y/.t 

V~7cs 

72£ 

TZo 

eo.o 

$6.c 

?&.C 
ft,?, c 
i^Q.O 
772,? 

/wr 

/67£ 

ifQ.c 

t?4s 

2&S0 


HiTCM HTfCUY w 4-c . M»/y gAg 

Lfl TTIu.tT M A*Jt> X 


JL 

CcsT 

?k 

UkiiT j 

-CgT 


i.Cr 



2JT7 

?.ro 


— 

.V,4/ 

j. i>. 



_!_ 2 _ 

— 

- 

— 


— 

— 

J?>c/ 

j^ro 

My 

70,00 

r?.,5 


1 0.2 

70. OO 

2f./ 

3,£r. 

20,? 

to. 00 

jits’ 


3 '.CP 

70. OQ 

tr? 

* -S , 

LS47" 

70. OC 

77.0 

3.U 

^.r 

fO.OQ 

/S’, nr 

T. fi 


l7j.CC 

/?27 

s.r. 

AArr 

fc4t> 

/i.f 1 

? ft” 


fC ■oc 

/z.7 ! 

i?.:7 

ftfu 

lo.oc 

/•f 

y. <* 

/«?.? 

70.00 


to, 0 
760 

PM 

§6Q 

ts. 0 

66 

$S,o 

Sff.o 


-j kWHl 

liWiT COSTj 

Y^lY fl !P 

zrwzs&SL ..rvs% «r 

It .bc ^£7-7 1 
It .00 349 j 
_Y£ 1 f 

gjo 2?£ 
iso ?»?.r 

^ V/2-?l 
«/.<# tim 
4-.it- ¥?S 

£?o 7_¥6£ 
6§o 7i~3 

U32 

\ -V r?7g:? 
&.?£ 

^.Sc 2o7f-7 


: 

•c» • 'S 

life'll 

5f||l 

I Y 

S 

5 

>i Ci i l 


!>:rs» 

i^! 06 


ALCULATION SHEET 









































































































































CALCULATION SHEET 


BY.?/ .0 ^..'^..... DATE. "r/'f/.f' SUBJECT.._ SHEET NO. OF.i^C? 

CHKD. BY.DATE. 


TA/t**LO f. $£?..Apo^pucr job no .... ^/: #> 


/jjrreKuyr /^/fojgcr 

£*LLIl£k _ toz/sT^ucrtotJ to £6,000 Ar 

*fl, ?00 } <500 ^0 yfis *4% 0.9Q91. ££000 


/W/r/o/uAL. 3££Qo ££ C^fAcnj 

*/9,4/3,000 40 * 4 .09091 *?8/ } ooa 

Con\i>Leie T/ui6<IIm WotKS 

*15, //Ojooo (Cost e-sr/mMS Cy C1P) 

4o 4- .09091- 7^000 

• fo&. / 76,000 AF ^ 2,39% 0^ 

/\ DD/T/O N hi. 3 BOO O AF Cfifihcn'l 


• / % 413, ooo 


4'o 9 4 . 09091 . 9 61, ooo 


Foa 16 4,000 fyf *33 74, 000 

COST /"og £^CALAT/OAJ /A) COAjyT t 


\)£*K 

TlM* fro* Total 
!9 7o 37,//A 

2. pRe*>e*x Total. 

Cost G-scalavm 

Re PM me ait 
(40* 4^09091 

m>t 

3 

9 

*/%*/! ooo > 3 

1ST//0,000 J ' ,vv > w 

*/$ 7, *oo 


8 

29 

" " 8,180,0 00 

£/?/ OOO 

n a* 

13 

39 

" " /3,300,000 

£ 00, 00O 

10 03 

3Z 

94 

/% 413,000 / 8 , 600,000 

9*3, poo 

l 0 06 

3? 

/of 

/9,4/3,ooo ZOi ¥oqoeo 

/, 0 3^ OOO 



% 

• 1 * * 

i V ■> i 

« 

• 

mm 

vj * * rr ' 

>«£& 4*jfc 


<WSKmrfiWMi‘V s 'rH :-T.i »v idftifi 

: j' 4 /• i^S ' ■<£ 1 >“V * t$S ^ 

y$ y ' \ 4** t .4 ^Nn^Ljml 














CALCULATION SHEET 


VT.'l.ty.?. . bATE.//~/.f..?f SUBJECT 


CHKD. BY.DATE. 


S°. HXH... ... Aft o.Sr. RttA/T .. 


SHEET NO_r*?. OF.4^?.. 

JOB NO. . 


5.3. A. 


(hjt£A± Cojiyf, SJZ1LL2JS/ To ooo AF 

4 /9 4/3, ooo 40 yts *41 O.OfOfi. * 


ftgl/r/t>MAL f£i£JLH dJL Capaci v/ TffQ, 7Fo 

FOK /7C, ooo af *JL2kLL 


tt 


ti ft 


ft 


jeo, 7?o 


Fort Z64-J ooo AF &Z, 94Z, OOO 


£j? 5T r^ojL <g7cAiAr/o*J LJU Const- <^s r 


/97V 

4 yt. 

^ %/y*. 

. IZVo 

^P/tal dfosr RerAYMbt 
Ijl4i>ooo S/y^oto 

1979 

9 y* 

ft 

17 % 


Z L5 t ooo 

19 B4 

/4 ffl 

fS 

tt 

41 7. 

djfyooo 

4/1, ooo 

Zooi. 

it IK 

n 

?6 % 

/8£ 00,000 

93Cj ooo 

2 00 4 

3t n 

tt 

/OB % 

20 , ?oo, ooo f t o Lo, ooo 

















•-IVIL b I N 

CALCULATION 


J/AS //- jf*&7 RefA'i/tfe-AJT \ ^ £/ Ss, 

CHKD. BY....DAT^^... 7).^.UE GT-^Sy, . JOB NO- 

Pac#&c 4 Afive-tocr 


- 7 - 

. RepSf 

Total 

Cost 

/ /f 000 AF 

4O' DOO 

\ 17 000 HH 

S C- Wai&p. 

S.C. 49 
SHARe 

S C 

sc fi 

SHA *e 

5,.c. 

SCI 

SHA* 

Total Watch 

T*TAL 

ToTa 

L 

V 

/'SAM JLuis- /Vo lh step. 

16,581, Ob o 

A 

/5, 0?0 t 00b 

7/ %», 

7£,5M,ooo 

77 % e ,i 


HollisteP “ lA/ATSONViaer 

C,34o t 0oo 

**W 

4, / 7o, m 

7/ %™ 

4,486,0*0 

774 %0,i9S 

4, £*o, tt 

[ /atson viue- Sooth S3. 

4,780, bb o 

fUr /rn> 

3, 750, ooo 


3 910,0*0 

77 %,» 

3>96o,o> 

% doth S. C -Saw* CLm 

4 937,000 


3 t 967, no 

7/ %» 

3,9i7,boo 

77 %ui 

3,9tn,o 

Total 

4/, 3 £.8,0*0 


23,937, no 


2 8,837,600 



29,567,c 

/Is Pi. WflieA 7. 



10. o5 


18.8 

1 

I 

14.55 

flop 1 ShAZE 



S, 9-00, ooo 


4,570,ooo 


4,3/8, oo 

•• " Re PAy 4o to V* 


135, ooo 


H 4,loo 



103, ooi 

01 iJ \AJau*. 7, 



79 9i */• 


94. 2. 



95ff 

" •• Srtbpe 



7 /, £00, DOO 


2 4,3 00\u 


18,132,0 

" - /?6PA/ 40 9 f'/ L t /.(.03?8v) 

&65, doo 


988, ooc 


/, O/o, ooa 

Total Repay 


1 

l Q00 000 

/ 

; 082, DOO 


/, U8, ooo 


Ac*6 F&ErT 


Tor* i 


M/a re-ft 7b SuPP/jJtJ? 79707 7QJ=£. 


fy/FfiOO ) 

110$ 000 v £ $T/MATED TOTAL ^ V/A76JL SoPA LI &D TO 


7,741, 000 


) 


Sf\NTA C4ARA £y /’rtCH^CO /4<PU6 DUCT 

&E-TWE-E-/U /9 70 1 ZO LO 


/, 50O, 000 
1,390, 000 

i, 390) 00O 

4 t 34-Oj 000 


Estimated Supply to South Santa Clkpa- Os bp £sr. 

BsTt/AATEO Supply TO Watsonville - (9$&R EsT/MMi 
£ ST/MATED Sumy TO rfoLL/STEVL- 0S3R &~ST/ M AT& 


Total 


Supply to "others' 7970 -lozo 










CALCULATION SHEET 


J/W5 //-/«?-*/ P&PAiAJ&Air ^ 

chko. by.date. T~7y.T£h8J.JM.....R.AF.ti&:f.?^AQyJkUlXX. JOB HO . . 


PACrt&CO- Ta/T£-Z/M 

« s 

f/Ksr SrAse Zo t 600,00 q 40 e 4% Q> 5051) W, £>¥0,000 



7/5 000 AF FH 

40 000 AF F F 

3 7 POO A f FF 

F/psr Stage 

^ 2 0, soo, 000 



Cost Aven/ovs 

+ 2 3, 7 51, 0QO 


• 

Total Tvt&rim 
C&IT 

44 , 3 52 j 0 00 



Total Cost 8y 
US8K 

- 4 /j 66 8, 000 

' 


A Po/T zonal Cost 
fon ipieRim 

ft Z, 6 8 4 , 000 

\ 

ft l, 6 84 , 000 

02, 684, Ooo 

5 C. CovNVf Sh* ire 
of US at. Cost 

4 26 137,000 

t 28,867, 000 

4 l%561, Oco 

Total Cost to SC 

29, 621, 00 0 

3 l t JTFI, 000 

32, 151, Ooo 

Credit Toil frvTGK/fl 

1 -Z0, 6 00, 0 60 

l q 600 , 000 

Zo, (00 , ooo 

% 

8 alavcb poe 8y 
SAMTA Cl aka 

%OLI t 000 

10, If!, 000 

VV '4 - 

//, 651, OOO 

Mai. PoKvoto 

~~ s, 400,000 

- 4 , 510, OOO 

- 4 , 315 , ooo 

N&T Dos- 

3, 61 /, 000 

4 301,000 

7,386, ooo 

Ref hy 4 Q*iK% 

/44, 000 

i 

2 54 , 300 

2 92 j OOO 

f\cR). RepAy 4 o*ol 

' vi 

t I 3 S, 000 

4 114 , 000 

4 f 08, 00 0 

Total pepAy To 
US 6 1 

J Z 79 , 000 

'* 368,300 

% 

ft4 00, OOO 









CIVIL ENGINEERS 


CALCULATION SHEET 

BY.....DATE. SUBJECT.... SHEET NO. OT ..HC2 

CHKD. BY.DATE. PACJi.^C.o..J....5.PMM..3.h1..C<?AdBJ.ALATt4>A9 JOB . 


Pacheco / 


ifi A 


9,4/3,000 40<?4°L ?$°j 790 


PACHG-CO 




/// MO /iH 

40 000 

H H 

Z 7 000 

HH 

•• P& 0 CH 

1 

Total 

Cost 

SC \A/AT*t 
fOTA t i/VWk 

5C 

sc 

Total 

s c. Shax* 

Total. 

SC ShA t 1 

St * / 010 - Hou. 

2 6,581, oho 

1 U °/ 70 OO • 

fo, 100,000 

**/»» 

12 , !40,doo 


/ 2 , 7*4 

7 oll,~ 

6 , 370, at 0 

U ^55lo 

3, 000,000 


3 , 7 / 0,000 


3, 64-0,00 

tyftTSON- 5 . 5. C . 

4, 780,000 

z “nno 

3 , IS 0 , 00 o 

**%// 

3,360, oot 

***** 

3,430,oc 

5 sr. - £ 

3, 967,odo 

lU °/zui.o 

3, 967,ooo 


3, 967,ooo 

*“*/<'* 

3, 967, ooi 

Total 

4 /, 66 S, wo 


ID, in, no 


2 2, 951,000 


23,837, do 

flcfu, lA/Arez V . 



4Z.5°L 


30. 95 7 


20.7 l 

< •* 


• 

8, 000 


7 , / oo, 000 

, 

6,880, 00 

'? »* fePA/ 

4-0 <r 0 % 



2/5,000 


/ 77,500 


760,000 

Mx % 



51,5 7 . 


6 9.05 % 


7/.J %• 

•* S/JAtE- 



/4 577,000 


{5,857,7/00 


it, 9 not 


" /?eP*y 

4091h* 

jtac /?e-p*y 


46?, 000 


3 


677,1)00 


631,000 


00 % 700 


6 76,001 

yX • m ' . J3 

c 

*3 44 , 00 , 


*''lk 














CIVIL ENGINEERS 


CALCULATION SHEET 

Jws //-/**# fyvj&K Costs 

BY.DATE. SUBJECT. L .7!. 

CHKD. BY.DATE. . S.euTJi....£n.y.../in.uB:B>/£T.. 


$4 n't? 


SHEET NO. .-TlZ,.-. OF. 

JOB NC . 






/ImvAt ftwez Cost - 

. 

8.&H- 

*«r /A/rotT ovr/,*) Y* 

fOK / A.F //* 

<2 50 7. 

f-FF/c/eacy 


Cosr of fa w£=-p » 

. 7V6 
6.&V 

p3FLo FT 

3 600 0.80 

(/ f\r/iK)/<\uH 

Cost of f owe-R ~ 

(£IFt)( 0 Awh) /.Z3 


foit 5 £> f\ 





//FT 

Po\*j e R 

' ^ - /?/ ' ( afT n&l^Fc^) 

Cost * * 0.00 */,C4oH 

A tJhJV AL 

poujent 

Cost/a F * 56^ 0 . 0 ©* /.za 

= ^2. 8ft/AF 

/?£7 - !?(,& 

hft 7?r' 

Pouen. *o. oof^/fwH 


A MNUM 

Pou/eR 

- 755 

0 0 of /. z a 



* S J>.8?/ 

/IF 

/?69 - 7"//6ff6 AFTeR Z/7T 755' 

Pow*fL ^ A 008 //<UsH 


$WWUAc 

PouJ ER 

Cost - 7 7.T 

£.003 IZ8 


i 


lll/Af- 




tiwmi -V. : • 


















CALCULATION SHEET 


JMS //-/*-&/ Pov&iL .. Costs. 

BY.......,.DATE.... SUBJECT. SHEET NO. OF.Xt. 

CHKD. BY.DATE. . / kL IfHUM ... 5.QV.T.H...3.A AkMCr.Q. UCX JOB . 


* 


Foil j :/o te-r j rrt 5 < 3 a . 


S3 A 


r?£± zlLiL ' * ffrT 

PoWfrtL Cost *0 . 00 4/ 
ps N> wo Ac. Poimfil Cost =■ *+ 0, oof /.lb 

= 2.8b 

Totkl-'*7. 73 


/ aj T&Zirv) 
474 ' 
0.oo5 

4 74 .009 / Z 3 
4.85 


IJU 7 //FT 7f? 

Fo\/ve*~ Cost *0.Oo4//(\aj\+ 
^WW'Mu Povj&K. Cos-r* 7.55 0.004 /,IB 


_ y 


5 9? 


Total. *8.1 o 




j96JLz ULS. /> m/u c^/ut vlotejcs Coajstr ucr&o 

( VV/V6M ToTToFr tP&Ac/t&t Odooo AF/ys. 

71 FT n -2.?' 

p0lA/&£ COST *0.0 08 //Ck>A. 

Annual pow&r. Cost =• tzz7' 0 . 00 e> /.z <5 

&£1£JL CovsrRVCTeC 5AmEr Cost 

AS 5.3.A. ~ ZL Z2/C/1 









CIVIL ENGINEERS 


CALCULATION SHEET 

BY .DATE /./T. t SUBJECT . C.QJiXk: 1.. SHEET NO. .56.. 

CHKD. BY.DATE. . PA. .C. JijSr.CP. ...An.^O.UCr.T. . JOB NO. j./. . 

* 

FoK rtcwe co ^0H^2JiSl 

. . . .... 

pkloe- To n 70 hF-T /Z} 5 ‘ 

Pave*. D. Do V /tvH 

Anuu ac Powbil Cost s /ll? 0- ooH /Z8 

r *£12/22 

1222. £. d2Z22i ^' FT 3 7f ' 

PouiS’^O. Oof/KWH 

/1/UWUAC Pow&nCosT * 3 7? G,00f /.IB 

» *!.9o/PF 

At /4/uge-Roo aj 

5 ”£ % /l/OAJOAL //MfOKT Purnr&O /ZD* 

Lift /zo' 

PowbH ^0. Oof/LWU. 

ArvvofK'- Pduuen. Post r /2 o ,ooy /it 

m *0. £>o//l.P 

u± e JOV* Oft tp. 3o total /#/»/? i 
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l V f L kNGINEbRb 


CALCULATION SHEET 


JM 6 //-/4-a 

BY.DATE. 

CHKD. BY .DATE. 

A// Al H’&l/A/Uce i 3> spy 

QP6r({hT]_D(0 JOB NO 

5.6. fit. 


• 


Sal/TA SlAR A 

t 

CoO WT'f 

S//*ke of Capital Costs 

3Asao o/o 

37“ /mm E 

S/ug-m to .SCCTCi VJCO 

£y Calif. p&pt. op Tb^o^/pce-s 


T’pC/OT'f 

£-st Cost. 

/V7fi!A) TGrMMKB fAcroK. 

A/fAiM. Cost 

P/ f£///U £5 

*0, 900,000 

0.15 °L 

ll,3oo 

Pump. Pi A MTS 

2, 7Z£ ooo 

1.1 % 

60,oo o 

Cf\tOAL. 

l, $00, 000 

O.Go t 

/4, 4-oo 

Pe-safivoips 

3. 133, 000 

0.19 ‘L 

yfioo 

Turonjerd 

1,130, 000 

0.05*L 

1,10 0 



Sod Tot Ac 

/Of,(.00 

PomPiruc PtfKUT AT/orJ ^^0^000 


SC. CouKiy 

Sha pe 

*?Uo 30, ooo • 

37,5 00 



T OTAL. 

/53,/co 



S£A. MiO 

J 

USB- 7 40 ^ ooo 

/ajtetuta 5.3.f\- 




Purr\P P l aajts 

Costs from Cip 

C-ST/m at©*) 

(3 Delta 

1,715, ooo 

2.1 V. 

<$>o, ooo 

& 3/ices 

i, 7 3 0jOi)o 

2 . Z % 

36, 1 CD 

Fife- 1 /me- 




£ D BLTf\ 

3, ooo i ooo 

0.251 

1,5 oo 

£ M/LE<>- AlPPdtUfT 5,500,000 

o. zrx 

(3,6 00 

CAMAL 

0 


- 

PEse&U6\K 

o 


— 

Tunnel 

o 


— 

fvmP 3 ta. 

v 5 PL APIA'S 


?£> ooo 


• 

Total. 

2 03 A 60 











CIVIL ENGINEERS 

C ALCULATION SHEE T 


M. 


by...;.."::..date. 

CHKD. BYjJlM.'.^.DATE. 


WATS!? T&migfi(T 

AfZ?*. 7ZZK. 


SUBJECT 


. V£J18\ 

’WAk'JFh 

,A/AW’f*4N:e$3prKtf,xi 
FT. Coer *Wj 

PffiUJPAL 
iZNrrtetr. 

Jtt.M 

Tz-as. lost 

1* 

1 1970 

m 




m 

■ /f/V 

3,000 

*94.90 

Me , 

.172 

.227 

1 i?rs 

9,000 

fid 

.067 

.172 

.22? 

1 mo 

l7,ooo 

rf srr 

t • '+*> 

.iZt 

.172 

.297 

mi 

!?, 000 

too 

.132 

J7t 

, 2oC 


u 


, 


m 

IfSSl 

is, 000 

v-S6 

JSC 

\ .St? 

.47? 

| me 

30,000 

r 

V ‘ 1 / 

j7d 

-?<V 

• * * t 

pcs • 

I?fr 

3(0,000 

sm 

J9¥ 

* 

,<ts 

| Lift 

m 




K 

70oc> 

+ 0,000 

f r . • 

*> s? 

• f* * V* 

ss$~ 

.7S3 

| loot 

Si. 000 

4. s 

2~ ? 

• - 

.sss 

.772 

toes 

1 

SiyOOO 

4.0c 

. S?L 

<pf~ 

.77? 

1 to:4 

Sfpoo 

dss 

.2*9 

p** r 

1 v w •* 

■ 734 

ZooS 

m 

i 




■ 

1 Zoo? 

4>6, ooo 

4<zc 

. z~7 

.7 79 

(.esc 

. Zoic, 

4,9.ooo 

t 

*t'fb 

Mil 

■ 7 7? 

1.063 

' tots 

■ l4,ooo 

i+<jO 

.294 

■ 77? 

I.C7S m 

1 zuf 

77,000 

3JZ 

» SC 6> 

.401 


2020 

1 

I 

33,000 

3.12 

.527 

.007 

.?$v 

1 ' 

1 

i 



5C 




SHEET NO. ..P9.... OF. 

6 /- 4 a 

job No...~'..'.r:. 


Xe^AK^S 


;NIVAL IS 4f.g £>.FtANT*$446,Ct 


to .<{,£■ S>. PUTT 400 S£> *$, IX, etc 


r y.s s. Plant Aibst> *d, 110,000 


13 , 1 '.J.P. PLANT APDBP * 4830 , 000 


’■ Eft**' ; .T 


Wi 












CALCULATION SHEET 


JMS 


BY. 

CHKD. BY. 


DATE 

DATE 


//- 


SUBJECT M*l«TGf/AUCe J 


SHEET NO. OF. g>. 

JOB NO. ... 67'W . 


/ wre-fUM Facf&co 


s • 


Fac/l/ty 

tfsr Cost. 

Main. Factoh 

/I/ain Cost 

F/P& CJ /VE-S 

7,7 75, ooo 

5.Z5 % 

$ Z, 9*0 

3/ PH ON S 

3, 330, 000 

0.25 % 

e,5Z5 

C AW A L 

Uj 8/5, ooo 

% 

0.60 % 

77, Ooo 

Pvmp. Pza/uts 

Z, 81.5, ooo 

Z.2 % 

£1, Zoo 

fumr. ft amt 

/WtHJPOW&R; 


90,0 00 



T or a l 

* 1*0,4 i>5~ 

FacHec o 




Facility 

&ST COST 

N7A/A/. ffcrotz 

/i/A/A).cozr. 

F/pe 1 //oe-s 

/, TOO, ooo 

o. 25 % 

# 3,750 

5 / p Ho nj 5 

% 130, OOO 

D- 251- 

Z3,3oo 

Cawal 

Z3, 137,000 

C.(oD V. 

83, o oo 

FunrP Plant 

2,9oq ooo 

Z.t ‘A 

£>*, 000 

Fume Plant AFaijpow^h 


90, ooo 

Tom A/e-c 

12, 000' ooo 

0.05°U 

<e>, OOO 


• 

Total 

*L16PfO 

Assume cost of /FAuur^hANce 

5FARE0 ON 0AS/S of ’ 1 A/ATfrtl 0S& 

* 170,000 
1910 1 

- /5L } ooo 

Fu rr\ f. Plant 

^ Avoeftsov 

iJ<& A / i Pi J& 

2, 050, ooo 

2.2 

S C P OOiiTY 

45, ooo 

J 197.000 










CIVIL ENGINEERS 


CALCULATION SHEET 


Vear 

^ /m 
■ ns/ 


wJ&L . 

CHKD. BY. 


treated 
IN 4 C.FT. 


4,900 


SUBJECT 


V/~T5Z TREATMENT COSTS 


DATE..ijr.^].. SUBJECT. 4 /^-T.tS..i.^PjATMENT . SHEET NO. OF.^. 

DATE. FmTZH. j 6 ferc#X*. 4 A. Q. 9 &. A. f,/. LT-.. Max I .... JOB NO ...GtfrftO. . 


SHEET NO 


4&% r ?4Wf Tt- *;'M Total 

*/AC. FT. Cor,r/Y%rA% t/ ) 60 c\ COST j 


Remark* 


ms 


ZooO 


| Zoo? 
ZooS 

! sort 

Zoo$ 


160 $ 

Zocf 


$,Soo 
>4 ooo 
/ 7 ,ooo 


29,000 
S 3.000 
S3, CM 
4o,ooo 
4z,000 
4* 006 
4i f ooc 
$$£00 


2010 FC.qoo 


J Ufv 

r' 26 I& 


70,000 

7 Z,ooo 


l !EC0 

n.co 


7FE 


,000 


.0(it> 


ff f 

• 4 # W 


E.80 

E-C& 

E- 2 £ 


$.OZ 

, 4.?6 
4.$z 
4*o 


.LE* 

.too 


4 f / 


.s*¥ 

,zr$ 


4.c$ j?z 



.3ft 


» wS 10 


.203 ■ INITIAL tOM&L PUNT *4*20,61 

. 2 $? 

.314 

.323 

■ to M. <9.0. PLANTAooeo *2,7$0,Ot 

TOO 

Tit j 
Si 2 
.$?£ 


.m .cos 

.420 .£4/ m fO M. 60. PUNT AOUP *4,629, OOi 

■ ■ 

j£ZC .5 $2 

.£24 .870 

*$*/£> 

■ fG Af.SS.PUVT A 02 ED *$, 2 CO,G 0 i 
J92 U7? * 

.892 /./£¥. 

.U9 ‘ .?Str 
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